


t^UUI ,J OljJJt JTISj JOljJJI qJxS — Olji ja I d L ^ o — dJU| 
.Olj ijijilit dluf- jj OljJJI Oli jj&l a3 (£y» j«q) fit IjS Uj .<.111 Olji O jdJj 

^11 oL>L^il 4 >jAmJ Up liUj 

.J^^ll olji £« iJjtUr J oljJJI jiUS 
JT jUas^Uj Cjiwij tcJj^Jlj (4*^- 1)( V «i)Lo[ V 4J(i ^IjJI Jjj 

^(kJI j uik* <tfi ^ 9 - jtiUi jl Uj® oiUi .olji j* oj^i 

IjjaO (Ijj^i JiljilT lil^jf ."SjJJI'% 0.0 ^JJI ^l^il dUi ^Sas ^JJI 

O^UjsflJI ^*iybl\ IJa ofUili cJjJUby tilLJI 9 J& (^aSJ &HPU 
^Lg ^lk? I lift t)l .^1 ^IkJI lift r %« UmsU 4iL?- Jl jk jU;M jLJ)ll <dUi qaj 

(£ JJI If 14 (^Jl OljJJI OtS jJijJ j* Sji JT U ^l^-)llj tfjJI 

Ob*i*tf SUr ijf Jl l«l.J*IT olsT <US flf ^Iku 4ai» (jJ4 

.Igsilkj l^slkj j JaiS SJk^lj Sji jy&i Ctueb 
^ j£) i^UI SJ^jJI iSjJU ^UlaJI oj^sJI JU»-I *lUa-.l <ob£JI IJa «£> 
kjWI 4JI JjlP i^yaSJ JT iftjsll ciyjJI ^JaJI o&j c)IS”f «-lj~» 



(1 9 56 ^Ip « Jb\ £ ^p%i & jjla jA jUum» ^1 o^j> ^JJI JaJjll JlJj 
Jlwj iJjJlk^l &wb- J&LJliJI j J jIo^ijUaa jpwU- J 

•OU^Mj |JU)t j 4~t)L*JI OlPj^Pj* <J u-d^il jA j*2&S\ jJJ 19 80 ^1 p 

^jkJ ^1 JUpVI jaj $£ <d uJj-o-T jj jj-*-® & jjLaj 

OlAJLdil j iojjljijl Ju JpUjVI jp cAiiOj I^apIj* j 

yMlj 4»J^5 VI ^1 <u£* .4 jij-aJUI 


I {*4^* cmXmAI ^y«tU!l ^obj ^j?sj ^ 4ilb cuaJp^ <uj)lilj 

XSjlJU ^vsd jA JI^Ij ^JjJla ^ jpt j ^AjUpI jP jkJI 

^ JT Jp j^UJIj 



* 1 1 I 4-U I * <i \ 



4j I dtXA l jjb Ayj^j I jJ 1 4 j ^ kJ I j l^. i jpL?~ ^p**pi>u c-lj a c^wvmJ! 

t jU-I X^jjIjJI 0^01 jl Jui .jjiJbsJllI J5" IgJlp Ju^ci ^Jl o jpIa!I 

JjJliM Sjp-jj wilSll I 3 jl ^jP <-UI 

c^jJI LJp L^-lj IjkJI ala jpp-s j$*j dJJl .oj^SM iuo Oyyj^lj &U 
cL~S^ j^TI I jib jl ^jliU <Lp jii\ J3 .Lo JS^ ^U- £&j 

.^j^jll lla 4 J j^sl) *jLpb jp^p^xj j\ bbjl HJ1 
b I &yp ^Jp I 0 *AJb ^ iS 1 ^ v 1^ hj ^ 1 1 »> .I I Lc ^ I lp L^j \*p^k I w^ - ^— ^ r j »**> 

jlca ^Jl OlPj^jll J5" c*^- jJi .4Jbca £* jipJlj 4JUI 3 i j^UI ^PJJ ^aj ijTjiJI 
O jko*^ I J lib I i 3 J J Lvai I j I wlJjJ b ^* 0 * ^ jffy 4»1 jib I O b 

IpU^^I O UJg.nl 1 3 cl jU : jSy? <u£^ 3 iwJl^JI 0 -Ljjp I ^ IS I k»*l 1 j j**L«JI 

j ^ I l^jl l c*Jjko 1 I «Xa . 1^ «£ tX*J}**0vJ b) 1 1 lP b j *+**\> 1 ^ 

cLgj JjJl iyu iJl^jjJI jj^Vl J ji dlljl j*?- loJ&-\j i~l- 3 obSsJI o*.! 

.Lgj Ijj^s^j jij (w^JI oJia IgJp-l ^yJI ^li^b Ijjjb 

^JjLuj jl ^ uJjll oj^Pj ob^JI I la I Jb jl ^jUJU jS^c 

0 Juia iJilil <Uo O^liuo^l J bJ dJUJjl Ul .IjPU?- OLiJUo 

^1 jf^jlpLkjb e^i 2 y\ j* j jj^^uvo jt-gj 1 ii 1 jl^- 

ioj^ ^pu <dJI 4?-jJ c-w^ ^yJI ola jp jPj os-I^S J i^aLkll jl <Jj ^U^l 

^»1U J j£j dill iip <-> jiwob olfc Jpl2i-I jp . ^»aU 

\jyf b ^P c^sJI ola b)j : (Jj JU 

(J ola ^ Jijill 

. 0 wL^ilj 4xuil 4wjH ^ Ijib 4 uA!I j^Ls^il 0 la <LP j*j ^1)1 .: >^JI 
olijUj jl (wJl^U oL^?rj j* qj*s> 3 cjbSsil lib 3 1 *- 

4w*jb ^ I O^Lp ^P 3 »>L>I ^1 I <***& 

I 3 ^3 ^ ^ (Ji ^ J&d I J& 




: Ji 

s- 

jLkJL) jbuwi JU^-I 

:W-I jA 

~ I tiV4 .A A 

i ' ***** 


OjjlA 


ciaJjl I 


^Ij^VI <u*bu I jl .1 9 5 6 ^Ip Syb I J JjjIa jbcuJ.1 ^aJI aJj 

4*mj LmvJ I j I *X*^ b I »Aj cA Ljwj UiJ I c c3 j *xh* a I 4^»a b- J L-wj j l^^a aaa b- J cP I »- I ^oj 2 c o^ib I J ^ l«J 1^ 

OL?-jJjj JjVI £o o jJsbil yoj 4ujjjIjJI jOp-Jj ^1 4jbb^j jjfrj** Jjj Ia . 4ajAJIj 

.5 j^aII 4jj^*xJI 

ji^JI b jb- Jill jIaLJ o jflja J } "OjjIa" ^^a^al cjUiuJ.1 jl ^^oJaII 

.rl^-l Iaa ^ \ja+££ oja l^jj^- ^dl ^jUil jfi £ ^ ^AaI' ^Jp ^j*JI b»jwj c^bk^llj 

.(jwJI ^*1?- jA ^L*oj 4*1 p 4iil I.Ao^ LjJ jlj c4jijU-wJI CA^JI 1 jA \ jl ji Jl jl Jl ^£jaJI ^rbM jy£j 

igjp ^ijii jr Jik)ij 4*r >jij ^Sn cA~J JdiJia S JIS3I 4uJlj jljiJI ij+p Jj 

4il aa! jp j*ApI <bh: 4 aS^ <0 j^a ^ jJI ^rli-l I AA^yauj coj\?-Vl j^-I 4 ] jSa, I <.ji , All ioUil OlS ^ £-\ 

.oJla 

<d)b OLc^l Jp Jl 4J I jA Jl ^iLojJI Jib jAj A?-lj ^ JA J j?- ojJjil jj Ji 

.j^^l ^jJIj (^^J^M ij^jJlj 4-jU^I Olpj^jib^^jiJIj 

jj I ^a^ tl^J^al Jl J*^J 1 ^jA JAC *1 jill 4?»SJ J*ij Q <LAmJ C.«i V5^ 

<Lj Ll 1 ^ 4j ^ 1^ I ^1 <Ui*^ J3 ^ ^ Lj Lwwo Ij ^ ‘Ltawi j — J 1 ^ I LwmmJj «Xj I 

. 43 — JjJjSlIj 4m^JjJIj 4JUV|j 4j^Ij 4j^jV|j iJUj^lj 
J^JI o jL^Vli c)Lci t^b oU>l (^| 0^3 ^^ a aAA c-oJl ja) 

^1 ^ip ^JA ^Lp ^w<»aJIj jyUll J 4i y±*£A b>sjly 0 JA 4j £jUA> 

A^-l jJj .4jOI1I 4AmJa) 1 ^1 jj I ^ja ^jj ^g*)! blu^a ^Lj jl bbl J&u: ^Jbj 0 JA \jAt 

.L^Lol JA OlAwJUJI dJUb UL^JJ c,A^JI aJia 0^ cC^tj j* dj^a^ tl^p ^lijJI *1 jJ 

.^XJ OjjLa (Jl JviAilj ^jJI CAsA^O AS 4bl jl J jij* ^Jl OL?-jJjjiAjiVI oj 
jA I 0 *AA ^mJ s. Ijj ^0 ^.«u Ii3 1 ^ *3 JAj ^ 4?" ^ l^pl I ^A 0 »L^A*w»fl 1 </?^* I 0 *4A ^ I b»o 

^4jl Jpoj'Ap to ^jJI jl 4^«mJI j a C t4JUl Jl J jU ^^a)I jjJaJI ^jp (jj*xJI vikij I ZaJ^- 

.QjJb AaS" jJiJ «-\ jj *X?-jji 

^ ^ >jk^ |%| ^ < t <P I ^Jl cCyA^J I dJA Ofi-I Jp jJI (j Id cJplibM dkXA e-J*£ Jp^ 

.J^iJ jA4j 4a >X?- J 4j^^JI Jj^k Jl ^AjJj yj 
(^jS Jl cjLJ^M ^ jijj ^jIaJI ja 5 j (jijjAoll (Pjj jb»o ^1 ca^JI Jibj J^yu c^^l 4^»- ja 
^ L^J I ^J >\ jJI cA^JI d JA la I tA^-lj CAd jil 4».%>Aa tjaibJI O jii /^a iij^jJI 4?-lj I J jjJj c4^" jJjj Aji I 

^jJI ^aLJI (jj*^JI ja jS I ij^Vl SjiJI Jip jT J» cJlS^ jJ ^jlill JIp j>*^JI jjVl IjtA j£j 

^-aJ I jj }£ Jl 4C JA jA Ojjbfc A^-jJI (Jj*^JI jl {^ji Jl 4^C dJJjj cilAj ^jaj 1 4 J) j 

.4JLJ^I 


I *La Lajj J ^IIaJI L^aLaj ^11 olpl j^aJlj aAm*JI aJU-I jl Jl SjUs^M y Jj *)I 

jlc^M Jl S^aJb jJ IjAj cSjil^JI OL^-jJjj yyilj (Jaa^-I aUI ^jjO jA il*yVl 

.1 Ijja*o Li ^ 0 j^JI jJIa- Ui 1^2 jp ajT yiil £jl jJxJIj *_aJ I Jj a^jaIIj .aILa! 1 ^aUll kills j£ ^J^cS\j 
J |wa> V A9 ...^Ij4jblj^*b^ k^-lj i^bA cjU *xllj ^LmaJI AjjIa Aj jwi ^Ij a>^*LI 1 Alb- JlJ&Jbj 

. s»i^«obJ> I sXI * $ j\ I J 

1 0 Ja tj ij^jwwo 4 JJ 1 \yj ^ .oX^bi] I jJ I 1 Ja {b\s> Js> cJ J^l kXd jjjla A£ I .'Lid I j I ^JLJ 

v^JI ^1 y ill Uj jaj jjl S jLamJIj Jj*JIj ^*>LmJI ^ ^jjjAixaJI j jaJI oj*jj ja^kAmj aLmjjJI 

c^lUJl Jp <Lajjj! jJI IgS y ^Jl Oj I j£]\ .aJ j^lilj aj j >j^JI cJu jl^-I ^ij^lil ^QaJI i^JLSsJI JUpI ^j^AsS 
cAAmj jJI J A^AiL I J»1 l cC^lAjVl yi&y I (.Am^XIaI I ! I jJJ Aj jJ I A*?” jijjJj^ I cy j^aVl JaP A*P jmAmJ I 

! Os»>«mX] I ^ <3 2 1 caIp • I cbJ I ^JLl I ,cXmm> ) I ^ I s-l^^ ccALa^^? I ^ I s-l^^ 

jLf) I ccjUVI JjV cSJjLJI ^Vl l cjjkJI cjjkJ I APJb- caUI Jj a?^ <y yJI ,2_ 1 jplib- AmmJUjjJI 

J aUI jbspj t^A jJI j^a^JI ceAvdjJ ^U- Obb-I 

^blj j^aJI JJu c^ujiaJI ( j^<^a^\ <jiJ^ c^lbJI IJla SL?- aLa?- tjL^Ca J£^ cjljJ^I 
cSjJJI cjJLaJI aLa ?-j ijii-l t Jjib*A> cJj^JI jJI?- Ol JU Jld 4 j J la j^JI cjlj^-l ilp i3^JLJI 
J o^saII cO^otll J S^saII cObUI (j S^^s^ta J J 

^a aL.m1.mj cAJ^I J j^uJI cO j^ShciUi J o^saII cJ^aJI JaJ J S^saII cA^jaJI 

. DNAjI jmmiI S jasaII <-*£ J&\ «.! jm^-I o^saII caDI ^yo J^aJL 

^L^a tAjM^tAJI OlijiiM ccjljM^-1 ^ (j aHa-j <.&j £* II jJ aL*-j cAJUI jJa- OljAtAa : JU^^J j 

cJ^JI tjbwiJ! dJbliJu^l l>\& C|%JLmII JiiaJI oiy a^Lo 24 cjLJ^n ^ oI^saII <2 — "\ ^JLmII JiiaJI 

.j*oLaJ! :S j£\ j~Jr\ Sly cjliSb A^Ja- ^^mji JacJI 

<US*)l I |%La) I (.0 1 jiii 1 A^mjImj^I 1 LaL I ! AmJ I O Lp ' y c3^lw 6 I 1 1 t3l^P I jj </?v >^ 

ccjIjaJI aJIa-jjJI ^1 caJLI : < juaj^U ^a>a^-I caJIaU-I yu* ,3 — 2 — 1 jlc*>U 1 %-gi <. jTjaJI 
J aJ^UtIj aIImJjJI ^jLj cALII «-Umm)I t^iLil jl J**)\ C^jl jAJI ^jNAdLil A**£?Cm^ tAiJI J^MM«a S jAt^JI c^jT jAII ^jl^ 

c (3 ^ I * I L*j ^ I ^ c ^ ^ y^ cj D I ^i< a j c I ja! I y b I c b) ^^aJ I ^ Lmj I Ljl I c ^ I^a! I 
< jl jaJI cIjjI ^jmju V cCmaJI cjl jaII jJI Am^aI c^T jaII S^l l JaL^-I cAau jJI 

tAJi I jJI jA^J I t^j I jAJ I 4a lA ^JgjlAa I jAJ I ^/u^aJI Am^A I cAmIaL^- I ^LmJ ^ I A../?»t4o cA^mmI I 

0 IJ- 1 cllo^ - 1 cOl ^m*mP ^aJI c jA^J I y y\£ t All I A^Jx^ - c^j'Uaji I A^^j cLLmjj l) jib cc-A jA< I JmS t^A L^CaL I ^jlc V I 
a**a! t^jbJI j*S> ^Lyl \ UJ y yj oUIjnS^I <.<JtL+ijt 4 M>j*4a ,3 — 2 — 1 4U1 oUUa- jj* 4P 

^ualJI cjl^La JS' J jjbta aJUI cjTjAjI jl I jmmjI cjTjAjl j^*Aji cAmT tdJL%A) I3li tAJU 1 ^L»l 

. jTjaJI Jl jj^uammji jjJJI dJLJjl cjT yiJI j JjaJIj 
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^Jl —4 

98 oL^Jt uJ \j jA\ oljJJI 

♦♦ 

Ju^aJI -5 

02 SjjJiau? 


116 4 « 2 UJI 

120 .jjL-kdl &hU^- 




J^Jj j .Ulc jilp <^ib il jJ U"Lia Jlj*»JI 11 a j ij^w c<bU-l jj£*JI Ay>tc 

. *)! ii I d Llj I JJ I dJLlj I J.»^2 tfj 1 t 4vw«^j jJ I ^ t J I ^wJ 1 1 aa 

Jid 4U*)Sll ja AjJljJJ ObU-J jP d*AcJb AjjJxJI J/ULj c<ti ^^Lju ^IJI jibJI Jj 

J ^JuLlI JA JdJ j J jl £^U*J (i &l/ J cljS^J 6^? ISU" 

^IkJI I la JS" j^jj "?lill" <udj JLj i U SSjy-l Jl jLjSM J^aj jl Jw^l j>p jaj .IgJp 

.U^ta Jplib JdHJI jJI 

U Ljl J -^" JS" j*>Lol JjLJ c<— <>L^JI 11a Jj 

U*i^bu*>j .”?lili” Jlj**JJ Obbrj ^jP cu^kJ ^y*> il^J Od^u ^Jl 4 jL^JIj ojill J JjJ&u 
^ Jl^JI c^^JI jT jiJI J Jlj^JI IlgJ Obbrj Jl?cuoj .lAddb ^11 i2J£-\ Jl Jlj-JI I la Obb-1 

J* 

.0 jJJI j\ j*a\ ^j£> jl^J J*J cUJaJ I djlta Jw$p C jdp ^U*>bJ 1 d IjiJ I ^jA c3j Si I I 1*>6 

tl^ujSo j IgsS" ^"J <*ojlll J^js cJJS" ^Jl cOLoljH flla jl <jl La SjH^II ^ja Jj^Ij 
jLS" o Alii jl cdJjJI ^11 4 ) Swo % >iSvJI ^bjJJl! l^j^ll #Ji\ c-wjfl^- IS ^>Sll l^s^lj^-j 

.^oSn did*JI jj^Ja <J| Uij I Coi j *LjJjl j***>l CU*^ jj clilgJ jt il <b C*w«J 

Ullaj ^3 La jl ^Ip t^L^SlI diU obb-j ^Ip ^jwbj^dJI <jd^-L!l ja •b^ull ^jijl cliljJI Jj 

. j j^JI j >T S'^a JS' Jli-I jA US" cSjUl (J Up- I j U^uwaJ j cUb b jl jjj tL)Ld 

.b J jdP iujl JJ Jbuj HJI 4 JjjI ^JJI dijiil J SijSi-l diA o^i? jjj 
J^j i.cU«*w*Jlj t^^j^ll d^l ^ I la * j n^S" b I J^aj ^^bl ^»s^lj ^a US"j 

.U^J A j*Aa- ^ J diic ^111 nil jJa- ^ja U^.^j 
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^ ^Ll jy+jj ^11 <ui?- i-^Jo jl c-^caII (jl jPJU U JuS^Ulb jj *)! j 

ol^caib <UoL*^-l ^JlP J jLJ^fl j! jd lib- 4ddjJI j £ JU U jl9 Jj c^wP 

5-ljj %*~JI/'4 j^L«^j _ <U*w^ dJJi (J lc _ Igiyuj Lg^u^J j Idl^jj l^Jjlib ^Jl o Ju JlJI 

<-*S j* Jl 


jp cJfli^tJ <U0 jls c^^Jp ^J*Py J ~ fljdJI 0j?c*a" obS" jl JA j 

0 X^ ^ l^j ^ Id I c 0 ^ »xJ 1 LxSsJ I I »Ad cJ^ b»lj 5 I . 4 j dJJ&j I I ^.i«v£^J I ^a ^ ‘j dgJ I 

b? 4 ? 4ib ji? 4 j b ^4 ^ j (. ^lila 4jjUd*^ I ^jA i.s\yA ^P 4*^ t 4 *^ 1 $-bJo^J tbj 

1 bu^ bl LAm^CJ ^ ‘j fr*»0 4^»«J LJ I Ida jl S jp%c j . " ? I d li " Jlj^JI ^Js> ibb-*A! bb £t« 'Jb 

:4ii?- j 4<^i yta j 4<JJI 4o£c>- 

ft ji j^jVl ^ Uj plJUUI ^UiS'^ 'Vj LrtkGVjytfil JfJl > MiJlViJJIf> 

j-su^Vipip ji 

.255 ! o jPJ I S j^o 4 (*#^ ^Uil j^jVlJ oljUUI ^jS' £-»J 
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J j Aj mmJj 4 cJddjj ^ A^A^ A^vuLmJ I o^IajI ^jJI 40 j^i^ J^^j 

lilkJj .4u^ScJ JjSfl 4k?JJI Juo JbM fiJia ^Jp Jfe Adj 4j*JaP jlkl J4*>L^ Objljj 
? 4?tdji ^j I Jl j ? JjI^JI j j^JI I Aa LAJ < ~sj£ : j£a 4 LwoL d^ilj Laj 4j%JfcjL^pl cJdta^tc j*>L!l 

J j^- LgJ \j i-L^UJ I (£j?r ^ Adi ? <d^- 1 Aj I jJ I j ^LkJ ! ^Ip Jsd IP- I {jj I jiii I Jw<**j l^S" j 

^ llg; 1 1 ^jAil cUUJl Jl 4»vwjJ L j . 4J4jL»wwd I^j jj ^ cA LPj i y9jl 1 OA— a 

J ^Js> <UjA*£ ljAj>CJ i ^gJld 4jt-& jjU-s^J jf^JjdP ^lA£*£**)b Jj^il (J ^jjAj^ll 

j^l IJufcj JalSCll I Jufc jLp 44 ^ jj^JI Js> j^il 4^^iJI 44 JJI j\ dJDi .JU^JI Iaa jwflj 

^TjiJI obj J &JI dJui 4 JJI jIjuj .^axII j £jaA\ ^Jp I jAld jlT j * JS 3 ^1 j 

:jl^ JT 4 odVl ^jO ctft jl^Jlj jAll Ot jUUI ji?- ^ 4)1 > 

.190 

flAa ^Ip <bl^-^M J oj>^ <Lij**s0 JjJiM Jjlab^tdJ ^UIaJI di^ijl 4 ^-Ijj 4 ^iJi £aj 
J Jl Jj£~J ^ ^Jl 4 j ^ LSsJ I ObjJaJlj 44 jLPjA)I JJ cj?l, Ul J J jUjv y ^ iLUaSlI 

Laic <LpsdLa objaj ^p IjadlAj L ^j^“ J lj**^j IaJ 4 ^lAiM Jl Jj 4 ^oJp j*>b*>l 

^aU-I jjill ajIju j&- 4 I ^-y* ^jLJI LJ^ Jcj> ^Jl oljjJajJI ^- 0 -?- jLi di!i I jJJ 

0j J-flJI dita? ^ jJI 44 JJI 4A**jLc ^JjA\ J jb>- Ad] 0 A^-lj 4A>d?- Jl b A ^dj 4jJjJ^)l j 

.AdJJsl! lj 4 woLmJI 


&j£S\ ^ 

jl Jio JLp cuaAi JuiS ."? J^il LiJ laS" : JbJI Jlj^JlJ ^L?-J jp j^LJIj J cu^ia 
0 AA l ^ ^»u»o I *• ^ ^»aj • b^ifiJ I ^ ‘j I ^ ^ I o LAaI ^ A L^jJ I ^ *^ *)J I ^HtA ^ ^ 

J o Jj^M j^jjJI jjAj .^j^dbii j£ A^-l ^Ip La j&j?x J ^>jdj U;?^" L^J I ObJaJI 

5 J j^- ^ildil j^jJI jjAj <j\?- J .^^oJp ^1 <J A^j jlla jAj 4 aJajiIAj^! ^aJI A j A^^\JI 

/^jljdl j^J \" AJup jj LJb- ^^a-UJI 4 j La jAj 4 ^AjJI jj* J j£i\ SLiA 

Ad ^j^JI jb JjLdJI ^jP c j) ./d\ \ ^lp AjjAd ^AP CAA ^JJI ^Aj^jJI ^dlA Adi 
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a CJ j£j JlfiJj .AjI^j V U AJ&I I^JI <u!b- ^lp jfi Jig***) J C*$j Ju« Jl ?- j 

j^ap Jc^cJl ^1 loll I ILJaU j>j*i\ ^UJI Jl c-i^jj cacjiaJI jU jJI JdJui ^ jJ^"A!l 

.«.UjLd)l <j\Jb jJI JLpI C-^cJI O^LpI J J*o£j 4*2gJI j* 2P jl dJJi .4*igJI 

1 «-0 I I j^J I o j Aj ^ li I 4 AwJjiJ I l^o O \j (^>J bl ^ c3 J^J 4 ^ J l ^y2A> C|%J 

.4uJp Jpl2*- IgilT j ^UJ cuoJij cVr^Julj 4l*Ji oULpjfcl _ aa~Ja 1I ala L^p 

LjjSl cjJL4i ^3 j j*S"jU Jjir Jiao I ja JjjOU a j£a!I ala J^^pI J j 

^1 I la ^Ju& J U^« Ijj^ ^Ul j^Sfl cAolil ^IjjJuSf by&lk Lx« LoLol OJlpI 

. j ijill 


j ja!I ^ Jj^M c-a**aJI J ijA A J ULi j j 

algJ Ujj .IjuI jJj c^*uJI liwj i jjSCll j \ \^S cAjIjj ^!j ll-h j jSsU j*J 4J Id 

« A^iT* .»A*J L^d ^ J jw^rw 1 L^fT ^vj I c Aj ^ Li I 4 A~JaJ I ^j»oL*o I L^ 2 j 1 dl^C%o I 4 Aj ^ iaJ I 

Jj <rli I Jj JjJj J^rji ji lJ ^ ili vIp j^p j A^b>- IjlaJI ala jl l^UJI O^ptJI 

.fJtftll LL5 Aj I UT llJu a! cJlT 

AiJJjJJ Aj l*U Ug-Aj cAjI J-j 4J j^J ^Ul J l$ Jj-SCJI a j-^i cJL5^ LiLkJ j 
oL^jJjiJbtVl dla obt^l jl dJUi Js? HI I *yrjj 1^3 1 Ufl^ ^,^ 0 y ^1 oL?-^!jjJuS!Ij 
& tob j^UI ULzS’ to jlp J^» jSsJ j .lyfijl Jf!l?- 4 J JjSo jJi cl>l-b J ^JJ jllil 451 J jJbbu 

aUJ jLTj Big Bang. jtJaJI jb>tAj^fb J^yu jktAib lJu Af J jS3l jl j iLkb ala <ju^lil lj! 

. <d£^ j j^J I ^b>- ^ jii! I aJJ I j I ^ 1 1 I ,r : JgA5 I j ^^u)l j* j ^Jl 
Jv ja Sir Fred Hoyle Jj^a Jjji ju ^^Jill jlS" AaJ 

SlU-l" Ajjk) J J^JI ^Jic Jjy> JJ JiJ .Si^l aJufc jt^sPjl jjJJI dJUJjl 

|ju aJ C-wwJj d I JLo J jl ^lj aJ^j tl^o J ^Jl "a ybull 

LjIaJj a^lil OlJJ t aJj: UJJ" 'j-^-JI I Ju^J ULi jj .IjLgJ j 

^Ip d^Ld I cAjjlgJ! 0 <AA ^jl djU^M . AjjUfil I 

J ^Uaa^l *>mJ JJ^£j ^ I ^jjp A»wjp ^Vp 


JjjA Ajijfjw 



c-wJb c"ajL^j j\ ajIju aJ ^JJI a ^ ^a JaJ 
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j* jyS SJS’ j* LUp jbtii VI *oJ& jJ>La 

gr±?r J & j o oi-a j j-a jULj o j J-jjjfc JJ? j .^SIjJI <jl o jJI LgJ I 

J^*j’ cJ 15" 4 w<Ja1I oIjjJsJI 

iSa^j ^j£)l iJUr 

Ojill J^dJLUJI Jb£ oljkb- cJi^ JuaJ 

b Jo ^ toLww«*^J I ^1 I ^bj^JI y_ Ai**-*-'^ I cV^I . I 

V J jSsJI jl 1 9 2 2 4 m*> J Alexandre Friedmann 
4 m^JI <bjt sj yo liVJfii I j JV (%-^d 

jla*b^ ObL*?- C-^wj c jjLJjjI 

jl SjywaJI 4 m£*JI 4jI 
j .<l£U^jI jl J^JI Jl 

Georges j J ^jj ?- 

Jl J cLemaitre 

Jjl w^wjSL^s-LJI ^uXJLiJI 
<uL?jl ^1 ObLJJ dJufc i3j^l 
£lb- J 4 jIj 4jIJU J jb ^b^UoVl Jl 

l£j*b^o j^jJ jbl Ji j .<bUJ *.*b *Ua SJJ: 

{j I ^p j^bsi I y& £) I 2 \ ^ VI 4j Ip I 
jJjliJI l*la jlj jfJa*JI jbcij VI ^buil jJjI$ 

jJI ^U- tex«?x*p 4jljwij jl Ublj Jv * jJ jlT j .0 jjl ^^<JI 

tdJLSi Jj .vJbJI i^LojSfl y* \jyS iljJI J jjt jllgjl j* 

jbsi^^l 4^5 ^ju)l jA &j£S\ LiJ 
umj db"l £&il 0 ij^ll ^Uai Jfi JPj jt la £ 

^UaJj J3l jw CJ j£j y}\ ^jiJIj OU yi ’l jjLu 

VI I JlgJ dj^l 4ia^JUI liA oJblA 
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II dJJi J>j OJusj d j£!l jl ^Jp xUSfl d* Juyil oIju 
^* u) aJLs^j J*>U- d° cEdwin Hubble JjI& jjj* \ ^JLaJI 

b-b _jj I j Jla> jl cJflXX^j jl <UjSwJj I^j ja 

<lJ I bJ I <. ^ j LwvwiS" I I tX^j ^ 1 d^ 1 a *xaj ^1p 1 

Mount Wilson Observatory d>~J-d j cJjLo Ju^j-o J J_jL& 
I^asUj 5 ybu«il iU-l I *U1*JI cUj^iJliy 


.C*£jJI dJJi I JjLo ^ jJI d j^JI Xj**wJ jJI I j&j cl^P 

4^11 4jj^aJI 4*JiSM jjLkl jb jA\ 4jb>i]l SJpUJI ^ JjU* oLdU^TI OJuopIj 
4k& JP I Juu X^dl 4 jj^!I i*iVl ^Lki oi d^" J djJJI J*c 4kib J 


Cjj Is )X*£jA ^a »X*»Pj I U-*J 1 ^ ^ 1 dl ^ ^ 1 0^"^ 1 ^J*j* I 

^ c^sjJ I dl »x^jJI Cj LLp -b. jl ^ j .jfijW ^j£> 1 >x+Ai x^poa cj IS"* LJjjjLJI^j 

4^ ^»wmJ I >X3 ^ . Ldj I ^^2A*1 I l^ */2A) >4^»wvJ LwvwJ ^Jj £ bp kX&wwJ b^«J ^ 1^4 1^ 

Stephen JA**** d Jj dj^JI dl o j-« a Jl& 4jjL>_wJI ^Ij^-Vl 
:Ol jJzA\ dla jp x^jld 4^ David Filkin J&J JuLo <JJjl cHawking's Universe 



cj2Xm*£^ I Jiil . i^P l^ovo J b d l ^P ^ Ij ^ b d ^ b^ - ^ <.Ij^a\s> d \j*P£ 

l^b^ I jl£* Ol I ja CXJudl sj^aJI I dl 


J 0*aijd 


(^4 d* ^iUJI «j-*a) I 
Alpha 

d> Centaurus 

J d* 4bJL) J J-ajJI 

^)| 44ji^y| CripMtT jSj .1^ ^ j fl j b 
t\ ja^\ db^lj^M L4J j y *d3 
OljlJlfl &yZ*£i J^cJ o yj-*P jS- 
80 JT $ ja ja*J\ L 
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oJic £!b- fj jl ^jju j\ Ju V IJia jlT c jJbj^ o y*lkJ liSjj c j-q^I 

J d jjJd ^ j J-oaj U^o Jb- 4 jI jjbuiwjl jlS" Juid .c-i j iLwo i)Lil 

I Lj^dJlS^ Jn^AS Smm.*) jfi . CJJ b toL <*p jA 

ajJJI" <u^kj JiiiS (j JjIa j ^jbuijjl ^id jl ^Iks^lj c<u*a5 

<d jl L£J J& <dS^ J jl ^niSI cfl ^kb- a jkk-j J^Askj ^Jl ^XJj^M 

JjJuaj jl ^ ^£j| I loJu£j .^kb^l ObL«k-l 4$£ J^o jk ycuol j 

oLn^kJI J^r\" '-ojy*> <-**&■ jlS^ oj?S 4aw U jl jJ^I j <Ja$ j JkS c^Jil 

<uSijl "dak- ^J&\" c-jk!l" <ju^j jl JSI j L^LiSI Iaj^I j LjJI c**^uol ^Jl 

J 

^1 4iLii^- Uslj c-Jj ^ ^IoJaJI j^j c^jbuiwjl c-Ja?" 4&Jik-l 

. a J j J^- (jvjfcljJ Jl^l ^L*il Jl Jj^JI ^wL^J 4JbJI jJI oLL^ col Jij .4 j I «Aj <d Jj^JI 
^1 a^ j*)l Si£* 1 I ^ ^1 cL^JaII c^k t? aJ 1 o*AA I s.*Aj^ 
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&L*« Jp S Jr cJU? I3[ cjJb y 5 yblkl lid j 
OUj-jll ujp Jd kl$ 
J£aJI) "standard" 

jJLj cUp JUsJ o J\ CJIT lil .(^jUJI 
J^AJI) j^?-[ b-UjJ I k-ljsdj oJjJUf Obfjll 
jAJ cb A£?c£0 o CJIT iijj . (Js*«ijSn 

I Ij « Aj Ojj) >o^ I 


^aJI ^ 1 ^jJ ^ jj L^****^ cfiA^I^ A*£ j ji L^jn-^w ^ Lj ^ ^ *»> « jj 

J j^JI ^1^11 c4u*d <LidJ 4kib Ai£ 4 j I j*<jjJI I Afc ^d 4 JI J^jiSI 

Lj jS" lAJ A3 j .4bl$JI Lg^jiL?- o ji 4oJJua" a A?-l j 4jkib 4bS" J ^ya^yJ 1 lfrsd*j £d 

. ^wob jfiJ j ' Aft ^wyg' j 4gA£ 4 J&&JI 4LSnJ 1 a Aft jl ^xJiJ 1 

."^A£"4Jb JyiJI J^Uj ^;AP U**i db Jjii!l jl jft j ^>-T ^ol ^1 jy^Jj 

<j\ J IdM?- cJjSvJI I JL^J 4 j I Ju A?-jj cdJUi ^Js> oj*Ap j ."^A*)l"lAft aIS" IAJ Aid t J 

"JjSfl Aid Syry jl c^lil ALdiJI 


!}>% ^1 jMVI 

4*d^ dJUi tjt-JaP jb>ci5 1 Jju J I Ju Ad JjS3l jl &Li?- *UJbJI C~jI jl ^p>tc 
jjSo Ad jjSil jlT lil ^George Gamow yl^ gjj^" ^ jj -<>~£Jli)l jybj*i)l ^^-1 

jb^ii^M I Aft y p bui^fl o^A£ 4%^ A?"jJ jl ^jPJ^k jb^tiJ I h*~J 



. j^Jl <^b-j 1 J 5 jjbio 4wo^JI dAa J ij£j jl c-^cj j 

lJJS'I j w 4wUa!I O cJI jj dAgi 4 JUII Ol y»A\ J 

jjj \ loJfc j jl^b o4JaS^I ,1 9 6 5 4uo ^Jj . j+Jft*) I jb>tiJ^!l O jA^- 
^ISw Ad^Uaib Robert Wilson O ^jjj Arno Penzias jib jj 

lAA Jzjuj iS^" ^ ji JlSwl y 

/'cosmological background radiation" 4J ^SsJI 4 >aU-I ^buil" ^b 

Uid J IS* <0 I ^ I I ^d I s~ {C ^ 4w^wJ 


£)fr 
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Bell ol jpa* 

CJyjjj jf cA&TI 

.£jS j&S I 4>^"l ^LJi| Jj-Jbj 
o jiUr 0 >*1 * jj Jij 

)«U jp JojJ 
.1978 



Ipjj^ jlS" idJJS ja *)Ijj j Lpa <d j$j*j jij J^-l j jlSCo J IjS" ja j£j ^ 4jI US" .^Ip jnp 

^JJI tjtJaJI blib ja j& ^bUo^M I U& jl AJbJI i3j^l U jlp j«aj . jlSCo JS" J ^jLJb 

^ y jSf cULc UL£ jLT Juil UljJ JjVl Olk?cJJI Juo dlj^ Jljj ^ jlS" 

^jp Jjy S j jU- Jp j j j*>b jjj U£ j . *UbJ I 1^*3 jj I <u-JjU G jij* b j L^o j IS" ^UjoV I 

.U$3LLS"I 

JuS" bJ Jaii$ Jplib ^Uj Lob ilS" ^1 ^bll teJjbj George Smoot Oj^» Jycuol Juil 
^jS" jUaill ^Ida^^M j^SJl J^aij dilSj jj j*>bjjy IgA-s^ j ^^Jl ^La-Jo^M Ob^_~wo 

hja . J Ijujl?- I j*pj ^-Lla^^M <jU ^^JLp Saj^jll cJLL?- JuLs COBE. 

oda?*JJI ^Lll jl^-l J^JJI cjcujI I^j^I j»Ja^l I j U kAj I 

cjtJaJI jUtAJ^fl OjJl?- cys bbb ^jS' J^w US" jUtAJ'A! JjVl 
.4 j j Ij'Vp^M Jj,) 4 w<Ja 11 JgLo ij^f I jC*p\ b? 

^jJ^JIj 4^**wJI oLo^Jb jj JxS ^y-l £l^l iSU& cJIS"j 

^jJ^JI j jj*L^ll ^jlp l)I ObL*G I cGGS" SI j^ll J o^j^jll 

. j^Ja*] I j Uub Juu jl jPjtib li <bJaJI ObLiJ-l £0 JJ3 ly J^JI J 

Jl jtJaJI jUtAj^fl ^Iaj jjl^vp^fl i^l jjLLS"! ^^1 Jij 
J jJJ JLao ^3 .SaJbJI ^LojSfl 4 UIS" 4a3lj^ ^Jp Aj^laJI flJia Jj^»- 
Scientific "aSoj^S! I ^Jbd!"4i£ jji 1 9 9 4 Jjl jjj-Lj / ^j>aS"I ^Jlp 
^S j^JI jlS" ^Ja * II jL?ujjJ^!l ^S y" jl Jj 4-bSI O jLSl cAmerican 

."jjjJ^ll Oyll UsJ^il o^w^r 
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As&ii i)j& Ji i) ij£}\ 




'b j^^JI jj£3\" o jp c**sb Awl y?-^l jJj Ji?-I ^!l otebip^M cJIjj j 
Jj^a Ju^9 wt?- Jl S 'ji^il SJU-I js> ^j\&\ cDennis SciamaULSw jwo ^li JL&i 

.j*Ja*JI jb^AJ^M 4i^kJ 5 Jbjll JbSlI *Uj 4J UiSj ^JJI Jjjlil ^jupy> cOl^uJ 
jl <uU- jlT JUS 4*bVl c^aVl ^b J Jj^a wb*j <Jaiij 4 jI ^Ti jia) 

2 .S ybuUI iU-l 4 j ^Isj j£ ^^UtUI 4jbj I j£ <L*AJI jb 

^JU)I JA Jfl*- 4JI 

^tjjb obUj j 'bjj^*A!l j c-wJill c^UJbJI IgAJ^TI ^Jl Sj^ijJI £b*>U 

J*3 bj^o jlT U :Jiw 4o^il 4U*>S!l JA Juji I ^Jp ^\j) Jis cdJJi £«j .4j^U)l jlSs^Sfl 

i J <jl ^JJI jfJaJI jl?cA5^M JjJS- j\ OPlkuol ^Jl Sjill Uj jb>ti5^!l 

• 

c^jiJI j^LaII 4<dll : |+» Jg*,l 1 j b>sAj I J*£ b j^ja J IS*' ^U!l Lc j^UM Jlj^JJ Sb^-I j <bl?-J 

^1 UJ b ^j*aJ^a I^J IS* s-l^*wd . cLUa) I ^^0 «Aj*Aa)I jP +p I mLa] . \s C- ^ 1 Iff ’< ) cL^-wJ 1^ ^U1 1 

4AkA^ I 0 I j^vP I jf*/2% jj' J3 I ja ^£> jJ I . ^A^A^ I 0 J^j j£ I ^ I ^1 c<U J\*aJa 

Jp j^*il A^tlil ^ j^JLaII Jli JU5 j^ai jjJfi^JI <jy o^j^jil jt^jlilj^A-l jLd 

: Anthony Flew jJi ^jk)l 

I ^.»i^cj »Lu^J I kA^Ui I ^ b ^ *^ b I »Aj I ^ ‘j ^*A I Ul c ^ I kAkkAj ^ ‘j I I ^ ^i> 1 

^ \j Lo 4 wUp obbjJ 4J ja jjb, c^LJ j^JI cLUp ijl ^ kA^j il .j^l^il 1 4^j^j 

jjSsJI liLkj .4 >I*Aj jl 4^1 ajLjI ^ <Ul j^j^aJI 

jb U^Lil J^JI ja JJaj cL^ 2 j I 4lJu JjJu <u^Jj 4iLjJ JjJu Jaa5 j*J aJlpjj ^ jA J^Uj 
^I gJI j^kWkUJI LjUs^jj l^Jjj ja Jj *)! 4^JIT bl 4-JUJI 4wwoLk»Sfl <blwj 4^AkUI j\P o^yrj 
*)! ^ *U^bJb ja ^«*U Aj L s ilpL^L>kP U \jj *)! ^b J^^ ^ 

3 ."j t J^JI jb^tAj^fl I >° J <JjSj 1 I I*aa Js* jl ^i^ll 

H. P. Lipson .J£ \ ^^lil ^bjUJI Jliol ^UUJI jUaj JjjnpI UT 

:l J^ji ji ^1 dJJi I Ij^Pj $-1 jkvo jtJftJI jL?tAj^!l JjJJ J i jjjgk/34 ^Jb 
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Ul ?oLU j cOljUl JpUS <U>tU <Li-l o^lil UU lil" 

ja\ \ja jl j%Jpl Ul .jjJi-l jA JjJll *L?-^!I jwUI jU j^jfou jl ^yuj Ul cdi!i cJiihpl 
4A ^^5 U j^a9 jj ^1 ^yuu U^Jj ;jl <L*«JU JlTUU JU-I ^a US^ c jyUjJJI Jl <l^*JU j^vy 

VX*jy>dl SJ^Vl ajJuI lil 

j!U>- j^^!lj S^lil jl Jxi) .IjjI ^1 jjjolil *-Us s-l j^i a*l?-l j &Lii^- Jl j^JaJI jy£j c^U-l Jj 
!^£jii)! UJI j!U-l I jjtj -L^o U J^J j^j^Ij ^U-wJI jl^ - 

of Oja.j^L. ^ jOi oi jji ini'# 

. 1 2 : Jj'Akll 4UJU Al'4JI HjjiJ 


.L-£* U y^pja jt-Jfi^JI jU>uU^M jX Jw^tj lC)j£s Jl jwflJ J djj^ Jl JU^fU 

.4XJ jJ I J ^ Usi I ^ $*+) j*^! I <L$P«.0 jl s-^JvJ jJ*J I £0^P I 4*P I Uj jJ ^gij^Ai I jUl 

I J jJJ i j jjj . ^ JaJ I JjA Jili^- I £$lj J 4*J jJ I J ^ Ual I l^pP £$ I Jj I 4XJ^- I JiuU j 

JL^JI JiW 4voJLflil Jj . jUwJI (£JU# Jp JlJoJI <UU: CJlT ^Jl 4voJLflil 

.^Jt*)l <d!l 4iiL?- *J 4 J J5"j jjS^JI jl ^jj c^^II jTyiJIj Ju.U-1 *l£*JI j Jill 
^ j j c^^JI jTjiiJI ^1 tcJflJ^tJI jjX Ulx L4 ^*x!I <.4JJI jx ^^jil .X^-jJI cxb^JI ^Jj 
j^P ^!l Jp jjjJ^aJI j ^xJI j^^l cdJUi OjJl?- ^^Jl jr« jj53l Jjl?- 


.U jJXP ^Ujl JJ Jjj J& jljill jl j* 

. JbJ I j^U I ^«lp ^*Aa)I j^^J I I I j l^xJ I ^ Sl*+<^ cAjiIjJI ^ 

.101 :^UjSfl<^ olJU*~ Jl %&j? 

jU>tij^J cjj jJ-I ja U £ jjs- &Ujl JJ 4a-^0 jljiJI cJflJi" J^j 
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:i Jtp- *A*U£ Upsp- Jidj jl£" JjJp- UjJup 4j I 4j SLadl iJbJI gjbJIj jtJa*ll 

J^a ‘JS'aUJI # liter* Uilte& 1% ISIS' ^jfllj oljUUI £}t I 

.30 :tLjSjl 


JaJb£"S*jyJI J j£j 4oJS" jl dJUi .Old£U Ijip- jUp-I Sj*^I o Jia J^lajj 

S*AJI Jj .^LSsxo *AT jb j& ju*ib£ ju^U <jl SjUo*A! cu«uptUwol J$j S'gjj ^ jl j^y! ‘Wa*? 
p£jy jv*j j . J£j!I ia <J j^oUj jl J-m 2$ O I L£J U U*Jj jl 'jf3 J*i)l j* j iS*j^*JI 

.Jail I IJufe IgJp jJ&j j&\ ^LJjSfl jp-I oLJI ip- 
Sfl j ^IwJI jl Sj^I J JtPt~*» . I Ijj dLi j£ U Jite JSj^I Jp o ^laJ JjJj b c j^lj 

ydl ja j .^ypVl jp UalUp-l ^jjp- J*Ap- jy Ugibi ^ ^ cj£j ill*- J il^JI J bJlT j£j 
aljll ^p- cJaJbj cJ IT "cosmic egg""SJ jS" S*ij" jp jyJptsji oLJ j£)l *U1 p jl ^Uaa*A! 
Jp-b jPjSMj oljU^JI £^>p- cJlT c^g^p-l SjLp J>j .jtJfiAJI jlptAj J m 3 j^JI <j o^jp-jll 
0 £ ^ I ^ l^i I w.«wvwv*.Q^ ij jjsJ I ^ - 1^ - - 1 1 0 *\A C»*^PxJ2j I I S) 4»^L*J I 0 »AA 

. b j^^J I <U»j j IpsjJj ^ I I <AA »/SP* l^J^ 1 I ^ 

^ ^dll c j^sJI ^Jic ^1 jyJ£ Igj I < JLp Lajwij* ^SvJI jTyiJI J ^y>-l S!L*p ^JUaj 

^ fcApcj ^ JJ I ^ I ^ U ^ (( Ia )) ^ j LmmS" I j l^iil I ^ »XiJ5 . Lmj ^wpJ I 1^ I ^ Lw^S" I 

: I jpcJ I ^Ip ^ jptJ I oflJp 

.47 :ObjljJI ^ Ulj^UU Labij 

jl yiJI ^ 4*^-1 1 ^1 Jj I jptj ^Ip cjy«j I 4%<jJpJI O jPtJI ^bJ jlS <. jU^p-Uj 

1 jS^Jj "telL&o” OOP- ljufc JS" jl jjjolil ^JU JLfii . ju^lil fljlip jtPJO* ^!j c^j^JI 
Si yd I JtP-y (.J) j^oj -^buj ilpt^wo iUI o^ljb cue ji?- SJ^P SptuJ LiJ Uf jj^JI jl ^a SptsPl^!! 

.Igjp U) ljl+S* ^Jl aJJI <uiS^ j Jl JwspI l3 Ijp- aUjp-jJI iLdjd^-l 
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5la4 $411 ijte’ 

j a+jzj j ja jjJb>- 4 !*^ J^- 4 JJI jl 0 y jb>ub^M ZjJgj cu^j JifiJ 

flJufej J^bJI J^LaJIj J^-l jil JuJbJI jb>ub^M Ida 

4lai- J5" J ojl^l Ob-j^ ^jOliLa J jl ^yuu il c^^Uail j* L ^ jy^\ 

jl 4jl dJUi .43JJt ^^^ua J IgjIjJij ciUJI oli iejJJI oU~Jb| ^Jisj jb^^l odaJ- 
jlj .jJSo jl ^jJI 44 ^JJI j^SvJI I Jl^J jlS" li flJia Jaiid J &~\ j jlS" 

L*^bj <yyj& 4o*d 4 b a*>lpl ojjS*' J dl ^1 ^ I jJ iulgJI d X& jAo ilLa 

."ji^all" 

*Aaj I j 1 ^j2j Oja*) L*a c cu 1^ kii I I t <0 Uj cu I 1 L^wj kAJil cj L^x^* b^ 

jdS^JI ^Ui*JI J4j .4111 ^J1 ObjljJI J^aij dllij £di!i J*d L &syrj ^IJbul 

J 0 jjjjll *bj;jj)l upl^d uJ yj 4JUJI a jia M\ cu*d j ^1 OlJ^*A! ^jJI J^JLJI O 

1^-4 1 jji 1 y^j ^ jJI cud jJl AjJS’ ^^r Igj ^1 1 jplii^-l .aJ ^- y ^ 

£jL?ti5^!l 1^4 OJt?- ^Ij £<j^jJI j S^UJJ Sy j L&4 jSsj "4lx?dJI"diA :"yL^''4k?*JJI 

^JUa j£j ji^Jl dJDi .jjL^ = (j*jll) 0 l) 1 jLspI J& *k };£ 11 J^UJbJI IgJULi 
. JjJib | 1^5 I <Aj 1 iJa^Jj I 0 «. ^CwJ 4dj LmJ I 4 !^* ji 1 ^0 i j . j Sufi = £j ^ 0 ji I *L£ 

Olia^JJI V yU-1 ^yA II I ^d £^1 Jl)T oSyry c-JlS^ ^bj^l Js>\ j& ^yo jl 

y JjVl 

y*^ I j*y&j 1 £ 4j bJ 1 *| 0 L^^Cvws^^j 1 ^.Jxutj Ud 1 cU 1 I 1 

oXb fj Jjj&- lilo j£s j .aS^Ij^J ^ L^aj Ijbal o JL^- jJ 1 dJia J^j -4uaj 0 Jl?-j 

4^1aj y jy" j! ?Lg5^lj^J ^IxuJ ^1 ^J1 ojy&i J1 4uajJI oj^l 

ob LJ I j j^ixc ^ $-UJa]I £jl 5 £4k?JJI tllb cu^d j ^J1 Olu^-Sll ^r^r J j~*jj 

J^-\ lUA SjX^ja ytje (Jl i-bj^lj OL^bJI Upl^d Jjlkj J-U2J ij .ObL^i-l «.! y^ 4a j Mil 
aL^Uij JT J *Wau £Olk?JJI dib* j6-b- Laj jb^ub^M I Jc^J JjSfl Olk?tJJI J*d OJi?- La jSl 
.s-bjjdJlj II J^Jl 4lj £l*A^- 44i^ Objljj ^Js> 
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(jO I ji&j ^alil ci! 4k^- t^jJI j^k J«£ ^*iJI cJjliM l*XA Ad! 

<bUJJ 6jy*a& 4~aj o>vi J*>^- 4JfeL^d <&jj cu*3 j ^Jl Oalji-I ^^Lp 5 jkj Jjjj U^pa cl)^I j .s\jjJ&\ 

.j 1 1 jjb «-Lj I 

j£L? cLgJj Uj 4JliJI 10 ~ 43 j ^ L*b Ljbj*i ^ L ^Jj JT oL*?- cLajLj U £ i US^ 

ojlj.J-1 4?-ja c— 5 IS" 4k?JUI fiJia Ju*$ .4k?*JUI a ju& Juu ^!l jj*y Jlj 4JLkJI cijjju 

tO^lj.jiLT (1 00,000,000,000,000,000,000,000,000,000,000) 1 0 32 
4?-ja jP jyjd\ pZJ iff~ JOk-jjJI ( 10 8 ) Ojl ^ 4?-ja jP j>*xJI c&jlik Jubuk 

l ^IpI jl Lc j .oL?-jjJI (10 1 1 ) <ju%j Jji* ^Jl jk*j ^ 

terji ^L&jl ^Jl« U tOb-jjJI <j j*p?dj j*kU-l c-i^!l J l^li Sjl ^ &>-ja 

.4»j liJ 1 10 43 UiP 0 j I I 

L^i ^Jl 4k?dJI ^1 J^a5 c4Jla!l 1 0 ~ 43 4*1UI S>vi)l jfi JjuI 5 ^kP ^k?J Ujup j 
jl 4 jIj c-wwiJ <jyjdl <jul& <ju 4 ~*j!I jl ^1 La SjUo^M jJ^-j .pJLJI j* 1 0 37 Jup j^jSI 
<j b jj+&* ^Ip u?-l j a jU?- <Li«j S>vi ^p Jjj&zzj LJ S? c<jcJb 

1 0 29 CJjU ) C~— y P J^P J £ Uj L-g— ll P ojlj^-l 4— cJlj I 0 j .L-g-Jl— £—11 

fijjtJJju olji b\ .jilT (1 00,000,000,000,000,000,000,000,000,000) 

6 .4l^il 

&U Lj^- 4viojJI S>ii]l Jic .4Jlall 1 0 _ 2 Jup L~jti I Jl j 0 jk^- 

c^J^ - 1 o JJ& JjP ^ . 4^j a ^ ^b 10 0 ^1 CJwLv^^ jJ 0 J I 1 4^j ^ l) cCJ^ jJ I I JJ& c3ji^tj ^ . 4 j liJ I 

^1 djJj ~ Jlj Jiw OU^ cJjiSiJI J "early universe" I JlJ I J^Ss)I"Ijlj 

positron J <.^Lkll <Ug^-j j jji£jy\ ^rjt ^ j ^gkj SjjJI SljJ 

^1 jwJ ^ £k?JJI dJLb Jup 4^Pj^>j j^JI c(anti electron j jj&y I aUio) 

Ob I cJ c^JL^JI OjJl?- Jaj 4jLj j-o Jbil ^Jj .OLj^ww*i-l d JJfe J 

.Ob J 

sub-atomic particle O j& uuJjj dJLPUai 4k?tJJI oJia Jua 

. 4 JU-I Uplj5 4^to 4k^- J^kj l)I J £ l)I -4A)b V*Jfcb 
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cOUjj^la j j& olT 

OUyjJj o^lil S^bl :4 JLj ~ :iJlj 1 0 

SMlbUaj 


10 


wiJj *>b ijA j '. 4J lj» 


-32 


loJLP- j jAj jf o^U 4if ±3Lft jSo |I laJUP "jup" 4k?JUI JLy 

kk£ jlk[ J ^JU)I j* iOljJJI i43b Ol Jb-jj £j^)l LxJ 


^ I JwwJ»*VwJ I ^ 3 1 £ I ^ ^ I ^0*J J^\J ilmJ L^WW^* I I 3 kX^Cj ^} I 1 »X^ ^ I 

.^U-l <d^Ji Jl?-L» jl j ^U J^Uill j* Jx?sj jl 4jUi jlS^ c-JSjJI 

.*>Lii j^2j j ±j&jpj U j^o cl)^I j 

&Jjll ^Ijll J5" j\ j\J LgJ S? 4JJI .^j ^ *tal ajJsj 

£j\j &- j jl O J j^l A^lidl C-J*3 -Uij .^*UJI J jSCU 

^U> Sjl?-Ij 4Jli j* Jil Jju ^jlJI Uiji oL£J _ oljJJI ^1 _ s-UJI 

dkXA J <jJjI$JI ^IkJI j JjljjJI jl j j. jg * II jLpt-dJ^M O jJL?- 

I Jia £j*I l^JI <db*j jjJu jl^j J l?- oL*_w**; 

jl .40lii!l Obti^aJI *bj£ (jjljJI 

.4j^la aL?- Lj*J jLj LJ ^JJI j-a S j-* Jjl jjJI I Jjfc 

(.s\jyJ&\ <ju IjJ ^1 tiyfell <jy ^iJiJI J j £ j JbdJ cjUa^-bj 

C~iJ j .<Ujl£ j ol <UP LiwJ jl o^Lp I JJu 

^ dJJi J Lc lJj£s Jl J-L> Jla-> 4-Ifi^ J.T jl IkLa 

XiJs^y Ol j^kJI J*alj cJflJ buJ U >j£0 Ij 

(10 _1 ) U*Ju£ j£ J^o ^j| aI&^JJI j * XJbll ojLM 
(3 0) (Jl cJ^ j jifljl 4^-j^ J jSi c^lft^tJJI dkla .C*3jJI 4 jIj 
dJia yup = ij 4k?JUI 4Jli ^!j JjJj 

^Jl cOlj J) jj-JIj OU jjjjjJI J j£j dilj J ji?u j .£L?-^il 

oUjjjj^wJI JidJ .jj^Ia II ol Ju jJ ojJJI oU-^ 

^Jjjl c^JbJI y JIjtjuo cOU jj jj-JI j 

.0 jJI 4Jli!l jP Jij 4>ioj 3 >vi 

J 4o>CsaJI jl JlW 4Jlji Jjl ^1 Jk*2J 



oLj jJj^JI o*>L> 
Sjill S I ^5 OUjjjj^Jlj 
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dib J Zsyrj cObL*?tJJ UHiji .^tla Uij ^jb-l 5 JSwj ca$^!I lAa 
jldil lAa j£ jyJC Jl cLjL^ iJ^JI J* dj^t jij.jrti JS3 ^1^-jLS" 0 jJj 3 , 8 Jl 4J^ ji I 
^Ikp^f j .Ja^MaJb jJJI lAa aJIja! I ja jis! j . Jj^!l Jl* AabS" j cOUl^-jLSsJI <ju%j <uJ I 

dAft b^fU^JI J C-wv0 Jl JJb jlS" 131" 4Jb Jjill luS\£ Cjti^il lAa 4abt*b j£ jvu I A?- Jba 
7 "<uaJ aJjsll4jAU-| o 4JaJ- UiU' A^Ua^ob 0 cbg-^AJ &b£JI 
Ai Sjl J-l <b-jA j ij^j tcudjJI di!3 J ji^cj 4j I J <Ub!l olii?JJ I j^a? oLwJI j^l jAaAi 
4?-jAj c4Jb 14 Lj J& Jj^JI c^b-JI dJJj Jj .oj^S*' 4 ?-jAj Jil Jl AAl*2j 

.4vJfej 4P AA^dil c4^jA (jy^b 3 4 jjI 

.^jJ^JIj j j a*^J I J** ' j &~* «il a>jaJI 1^ ^ J* d i-ftj 

Aft I Aj Ad] .S ^a Jj^? cA^-lj l)JjJ ^ A^-l j J jjjjj A?- jj 4jI ja j Ja) I CJ IS** AjAjA- 

s j5 _ LjUjidj cAj^-j'Aii j a^-jJI <jy ju^idit Ja^-i ap u^lslls^ ^l> jIajji 

^£Al Add . Jpli J^Aj <LP I j <LUp ^lal Ul ^*bl Jl . JjIJI AA^JI JAjw _ 4j3U-I 

bta ObjJjdlj Ob Jjj’JI IAj AS j . JiA ^Ibj j JjU& Jjl j) Jl jbcdJ I 

(jujjj^ail ^Jlj SjdJI OLwM^i-l aAa dlbc jl JuS^bSb J*^tA*ll .oAlil <^Ij SA^-j cojAJI 

.5 Alii iflj'All 4diA)l ObjljJI J 
4?-jA JaUjj .4?-jA J jJj Jl J ^Jl Ojl 4?-jA C-w2d?tJ I cOjJJI 4JbJI oj^dJI ^LjIj 
A^o ^jcJ bj Jpli A 3 ^ ^vo y: jlj . Lww J $ Aj^- ^11 Sjl I A bix^ ^jcu*> d Aa Sj I 1 
tiyjA . II Jiw AijA JjA OU-^ tcJ^II AJUa JjJL?uj .4k?JJI dAa Sla^JJI 

anti^jjjjjJI AUiaj cneutrino^jyj^Jlj canti proton I AUi«j cJjjjaJIj cphoton 

Sb-jll dAa J oAj?-jll OU*~Jbl jl J! ba o jACj .aj^Sy a j&\jza neutrino 

jaX«+) (j\ <Ls& jjyu Jil jl a?-jaJ cIa?- jjA> J^ull lfrs£*j ^a Ljj^Ldjj 

.o aU Jl 43lkJI J j£ ^cj oU~w*i-l dAa dAA^ ^JJI ^SlkJI 
Ob j>vSL!)!l LoA^l^ : JUll ^bjjyjj-JI j OU j>vSCl^!l Ab-LJ j 

OIa?- J 1 0 0} JiJ J -^Jb V>J&b Jwj^i-I A I API ^IaJ .4dLb cl^o Objjyj^JI j 

OIa?- j OIa?- j 8 Jpb& 4^U-I dAft J .Objjyj^JI ja OlA?- j 8 CAxoA^-I Ob 
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jb*A?-j cdJJJJ 4?x~Jj .450? ^£jj ObjjsjJ^JI j* OlJt?-j 8 £o Objj^JVl 
jl lJj£S\ iIj a A^- j ^Jl SjAJJ £ ^11 OU^I A^-l jA jjj^Vl jl Ic j .O 0 jj^Vl 

jlS" lil cJ^LJI Jteil J>j . j^£\)l LiwJ ^ 4l^ ji I dJia J 4ajVJI OLoisJb l^dljxa jjj\$\JVl j^So 

OU jj&)!\ J* VAj Obj>uj^JI cOb jj&y\ US j^l OU ^AP 

obj>v£)Vlj oUj>vjj^JI ^IapI cJIS" lilj .liilao J ^ ^ li l j^II jij oj^l 4d0aU 

<bb^!l aAA jld tdi!i £aj .^£^lll jj^II *-^Jo J&ri jJj 4d0fiJI jS *-^Jo jid c4j jb*Aa 

.4jfi^JJI oA^J ^bll j^a jJI J up J ^Jl (J Ob jjj^vJI ^AP ^Laj tjbjzj L^J y ^ Objj^IVl 2Js 
.4J jl~Oa Ob Jjjjjlj O0 jJ^Vl ^IApI jl clA?-V J ^CZL«i ^Jl cSjJJI j 

J col obL*?- JV3- (tJaJI jbtiiVI j* i2»Ull olwJrl ^IaaI o.sji£ JuU 

j jjJI Steven Weinberg ^juuj juL^ibu/Vl .<^Lll jj^JI jjj-So Jl ijLgjJI 

lOLwwwi^i-l fiJia ju JaLaJI <u ^jib ^jJI jt-voU"l 
oL^i-l j* ULc b jLoa aIaaI j* La?- Ia)j^ LLJJlJI JjVl jplijJI J jj^sJI jli" jJ" 

JJI Jl o jl ^J-l 4?-j^ j^Ia^J V 4?fcwj O Ad ^IapSM aAA JT oJlSi co^Uail OLw^Jrlj 


O jJt?- 4JlSCal *u? Ijl?- ^Aa J*ta a?-^jj .^bciVI ^Jlj lij L&rjS j j*U 1,000^ 

JS> Olbjj^JVl J <bL»J ^3 LlA CJLS" 4J I JU 'i J !LlA Jj^j-?- -J-O j— ?t — ^dJJi 
jA 015 Jj cOU jJ J^JI ObL^a J-P OU jJ Jj-J! Jj cOU j>vjjj-JI 

jl obUill OU-w^i-lj j^aJb J*j c^Jo ^AAi ^1 cOUjjjj^JI ObUAa 

8 Z'^U-I j ^^Jl a^la ^JAj 
<Juaj j^lUjT J*pjl .iljJI Jua Ju>4l J4JO 40j 34 Oy JaJ 

.&rj* d >La 3 0 0 ^1 OL?-jjJI ju% j^a Sj I ^-\ 4?-j^ C-waA?J I Ja) .4£Lo 
L g^AAJ ^LsaJI j^a SOflJI OUjj^jjJlj OU jj%^J^!l cJlj Laj 
Lj^S"' ^ \y tX^ Ad \^ c I I AA J^^jj . * - 1 1 

.^^lil j ^^Jl j j&J ^JJI jAiJb j ^^Jl 

4aJ^ua j j£j ^iSi ^1 cOU^^i-l flAA lAJ cjb>tAj VI JA*a jklJ 1 j?i £ j 
jl^Aual xs LsfrjjU* Jjl jj^jj -ja^JI L^aju ^a JaIaJI caJ^II 
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fjtW 1 l>* 


jScJ 1 I La U^yjj . j jj j I j I *u J^-lj 

fl^lp I^JjLLv, * ^Jl o*>Li^n ^ jiil I ^1 
^Jl cOLwwwJrl aLa J i^Snj jl JcS^bSb J*?cUijj 

iS J\ J W^Jj ^£^**1+*} I m 3 1^ ^ ^ I ^jU) ^..wfro/S ) 

ja^JI Lfrsi*j oju^- ai .Li LI Ll£ objl Ijj* ^L> ^ »jib 5 jL 

IL$J ^cwJ j .<uLj j$ji$JI j*a£ Js* oLpj c^^Uail jp 
^ 1 ^jL>^il ILa J JjJLaj jjJJI LJLaJI ja JuUaJI cJUiCll 

o£ c ^ LLaJI aL-a <jl :j-a j 1*0- ^LcccL 

JbT Jj&j jl j0jr*A il ^jg a ; ,0 ^1 j_Jj| 

cS^jl^ Sjl j?~ &rj2j (.sj^ oij *Laj Lou j*_w**a- 

4£-LJI Jiw Li jiH J*<*aj ^L!l c^llfiJI I La jl jJUj 4 £ ^*oj 

jl ILa ^j*tj .^Lp \Xj jl Jm$ Lt)lj£ cue Li cLaII L^jjjJI ob 
.0 JuL diSi Jaj I Ju «.Ju Jm 3 <Uu^L ^ Jiijbxiij^n ILgJ 4 ?xL LL5 ^jJI ^bil j 

Jf!b>- t^Uj J 4 j <d)l oLjl oS^Db 4 J j <u*o-sd > j Li y ^Jl aalj^M jl 

•%$** ^ 

jl <u ?&”jS L^o c^l <3 *-^2 J^ (J cSj LI Jai£ j^J 1 1 La 4JO-*>L 

4P jLaJI I*Laj L I*lJI cua^ J j I I .cjL^wwv^ I o La (jl ^1 La ajIL^M j 

Lbl^JI |fisJI cjL J Laj I C-w-^j Jj (jej- jjU^JI olji ^ t^j^aJI 

^Jg;ll j j^j^LJIj <-S\j£}\j OLjJrlj OljL!) ^1 A5L3^b I La c^jJI jj^JI L^Lp Jw<cuL ^Jl 
jjIjjj ^LLj j aajIj Ui j 4^31 c( ol^l > ^IaLI J&D ) oljljljtfl j ol ij^l j Lw^voLJI 

jlj j^JI 1 ^-Laj ^ SjJJI LjJJsil OLwwwJrl ^?cj jl J^cuJ,l ja JLaj Lp- Jj .jjuLw 

jL <^L^^!l ( jkLI j J^JI lj^" Lul Jju L jLd c^^LaUj LiLJjJI OU jl>eJI L 4 ~Jl ; I 
c^^Laib J )j&2 J ijS3l jwcl SUpLLI J^IjaII jbjp ^ ^1 jtJaJI jUa^A-bj cOl j£\j ^S\j^i\ 

4 <d!l Saljl ^a Li^I ^.j^s^JI I La ^Jl Salj^fl jl dJJi .L^Lu Loj*A!l Ob jljJI ^£> j 

.4ir^i 
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4 ^11 flJia J>j .Lgjli A^- (j j&u ^Jl oji Jau olji cJ ^£o* JuLS 

Ob jjjj’J I J£^ *-£> i lilij ? oljJJI oJ j£j CaS" : Jiw 4 P jzjs 4I0I jA JJI ^Ip I Joj 
c 3 j^° oljJJI <LaU oLwM^i-l Oj^d ijiS" j ? J&iid <jv^-jjA*^JI oji olJ jjj' I j 

o^d £ 3 La ^bcuaVI Jj S y Sk*>Vl dla ^ UAyiS "?oL>£" 4 »bj Igj j& 

1 ^ -ifJj jj&\ oljjJI JTj b^rjjA^I Sji jj^So J ^wi>j jt^-j 

d)^^J 1 0 ^ ^ ^ 4 ^»*^ I^J 1 <ULj 2 ^ I ^ I I I 4 d li? ^»wQwmxJ Ij I ^o j Aii) I 

•"d^" 

l ^Ip j&j i jl^tij *>l! 4 ^sxJ o**^ j ^Jl i-bj^l <jy Ij 5 < 1)1 L* ojUs^M j a£j 
( ju I \jSi\ aAA 4 i)ld cdJJi ^Lp .d) cjJJ ^Lp O ^Jl Li jij Lwu 4 ^ j*b o j^s> ^mJI 

J 4^1 aJU-I l^o*d jp ^>L^U j^J I ^ a I <1)1 &WJ &LdA ObLa*- Js- Luo 

(^S^ ^a jLwUo) j^AJI < j\jjJ&\ OLJS^ jvj j .<iL£^b J ^Jl (j^obJI ^tkJlj ^S" aJI X*J£ ^L 

ajigj sjyJti J (^j -S' jjt) ^£ji il .^LsaVI ja I jyf IjAd 4 kxJI oAa dy Stephen Hawking 

: J^tL jl i j£j: U \j$£' ObL^- ^1 Ju^Li L^J l^al jlaJI 

y jl?-Ij jIjlac jJj j**#] JA SJ^Ij 4Jb Jju ^JuJI Jjixo jlS^ ^!" 

9 "JbM<u«- Jl Jwaj 4^1 Ls-y j jJLo j jJU LaJI ^lo 

i o^lilj jlSvil j jlo^!l 43 1 ObL*i-l dJia Jiw ^Lp ^ull 4 j%Jft*)l jb>cij^!l j 

jl j UbLo OlJ^Sfl £&> jl loLc j .^Uj j <d)l jt«£&b>" Jj cLliJj IjLLj 

. 4 ^cJI 43 ^ LaJII 4 ^cL 44I) j £» II «-L oJ&"j cOjiJI ijJ J& (J,\ 4^^JJ 
I j&jte’ I *xS ^j^jil I aa J aJI i-LUJI ^ Aj Aa!I 43 1 4J 4 Aj&aJJ jpAj U a^- jj 

iA° Jj ^ Ld JA^* ^ ^^^bl! I ^b I jilp j . J j^J I C-wO Id Igj Aj A^- ^ 0 j L?- fi jd Aj ^- jj 

:AbuSfl JS" Jjij 4lj^)l j!l?- jl cJa-T Hugh Ross 

4^0^11 4 J jAj j .4?t~Jlj ^5^31 S yfeLfe <Ud OJlP ^JJI Jjull dJbi jA 4JU-I ^buJfij 4 4l}l" 

44l?l^ilj jlo^il 4 j ^JsjJ lidj 44l}J^JI 4 jIAj ^0 j^jJI 4 j(Aj CAidl y lilj .4?tL ^!j ^3 La jJ 
J ^SOJ AaJI jP LoLc Ji^i^o ^oj Axj J Jwo.>u ULT J^JI J <1)1 ^^rtl 

.4J jJ^- t\j j ^y^Juj ill I [J^ji j)m 4)1 I JkA tijypuj . . . Sij^~ j! {JfcL*>j 
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V 4 JJI <ji \ ^ Jl 4JJI i^\ i </2 I LjJ’V^cj^ 

1 0 / ^ 


,hWI 


WiVI 




yJ I j?- yJ L?- jtJfe I j 


^ajl j ji^ll j 'j#l ^3 
Ola>L’bl>^ ^IjjJllj 

,(12:J*JI 


^-c*j j . 4 JUI 0 ^5 J**i5l 4*£ ^3 4jjJxJI l ^&aj ^ (J 
JL^- 1 ^Jl Sail I ^*L*JI j-a cj-^J 

ojj-S* 4aV£ jb*ii VI 4lai- -L£ 45lk)l J JJ-OI JjljJl^pu UT . 4 JJI Sj*3 ^U- 4 JI JlSI Ola%JI jtJapI 

. 4 J ajJ^- V ^*iJI 4 JJI ^s> Jl ^cj L^-jj 1*^- 

: 4 ytfL* > £ £jaJI 

0 jia JuuJ j .j*Ja*ll jb>ui5 VI JL^y OUJ J5 Jj£3l J *bj;jj)l <jy lj$ jl J3 j- 0 b jS" a JLdJ 

£a ^ji)l 0*la CJ jSi J5j .^jJI &*U-I s-bjjjiJI 43 j^ail "4*jjSM <L*>LoSM ^ I <jy Ij^JI 

oLj y JS" J^£j 0 jJiL^ j*Ja*JI jb>tij VI Jty 45 Ju SaJ^ <uajl 4jja Jja Ob^ Jjl J 

& j^JI 45 Jj *. lgr.l I I^jJjjj laa^?- c^alil J j^JI l^a oflJbj ^Jl cOlj^JI j .4^dfij j ^ 

gravitational 4jab*JI S ji)l ^b 45 jydl J^II oJt?- ® jS a Ju& j 0 Jta J^bh! 

strong nuclear SJuJuiJ I 4 jj^JI ojdllj c electromagnetic force 4*~J?bta j^£ll o^Jlj cforce 
ajj 0 Jutj JT weak nuclear force. vl**a Jl kj^JI S^aJIj cforce 

^jbj^iJI ^ 1 l)^ ^ ^ lift*] I tXrtP’ VI 4j2***^i! j 0 *Aj »CwJ 1 4j^^jJ I ^ I t3b^^ 

cij Obujf (j _4j^J^lyta 4jib>cJI S ^aJI _ jbJLli 

(ju 4 jjLao bj 45jJI ^Jb y^obJI I f ^ . ^ 0 ^ 111 ^ 

jbtij VI Jc*j J^JI CUCutj j OLtJ ^Jl Sail I JT jl c4jUJJ Sj^xa 4^cJJ ^^Jl 3 JJSi 

ol cdbal uy»*j .4^uoUj oliM^-l L^jwj U-i cJsJ^tj ^Jl ^jiiJI dJia jybl &*~j oJSwj ^J2a!I 

:4JjfeJdl &b£l ^>a!I dJiajjalAa t 4JjjJI 4j»jbdl j*>Ui!l 

1 *4A ^ ^a ^ a li I jll^J I 4^W wU LwO V I ^ Ji tf J I 0 wL^ ^ >W>^J 

OU^^i-l ^jVJI jjSfl (3^^ bJjljJ 31 uy y^obJI 

.Jai5 SaJiil <^JI dJu& JV^ 
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15: 

oJbJLiJI 

1 0~ 3 x 7,0 3 : 

1 jjJ I o jA J I 

10“ 39 x 5,90 : 

o jA Jl 

1 0 -12 x 3,05 : 

4vd9bwj^S^' 3 jA II 


SJj J uiJI S j2i\ .1 

.jJi-l Ida JaUill *iiaJI oUjljJI j ^tL Sfc^- SljJI ^ LiiS ifi\ ^ Li/cuol ail 
oU)^ oljJJI ada jlj cOlji i^So cL~ij I dili J Lc J5" il Ij Ijj 

aaa jl ? o j JJI o l jJ 4 j j£l\ oU^Jrl aaa JS" dLoLc Js> Jasli fl^ill dJUj ^ U iajap 

Ajij^JI a jilll" ^a ti-bjiJI <j-J I j& j£ is jH ad I j*y*J ^Jlj c^ud* 0 a IjJI ^U- Jaili to jill 

o >xj adJ 1 

jl ojJJI al^ J ji^ull oUjjjjdlj OU jjjjJI s-ij 5 j^JI ada j-^sj j 

Ob jjjjOI al^> Igj I c-w>?xj jl^c 5 JdJI j* a ^all ada j .^j^kll adgj ajdll al^ J j£zij . I JL^o 

^Jl &Ldall oU^Jbl ^Js> jJLhj c r ^JI Idgij .SljJI J^-b ji*JI L^i^j oUj^jdlj 
il ca^JU £Saj ada Jaj^ll a jS ai J .dd*>Ub ^ j "gluon" ^1 5 jill ada dJLb: 

CJlT jli .OUjjjjdlj OU jj jj\JI <ju 4wj^o 4 SLwO ^Js> tli#} J^dj a \jii\ ada a Jd y j? 

ajii)l ada cJ IT jIUI . jiaJI 1 ^m 2 *j OUjjjjdlj OUjj jj-JI caoLaJ adl ajill ada 

J v-^bil jaSJI ajiiJI ada C-iL ail .Ob jjjjdlj Ob jj jj-JI CdsdJ 4 <Ja*dl 

jb*i>^M j* JjVl d*j ajJJI al^ 

IjJUAQ SajadJI 4 jjjJI ajill ^w 2 j jl cid*' ^^ljl?-bj U » d ja^ Ul <jw j 

a^jj? ^*11 caijaJI JjLill Ja?*j ^a!l a^jJI (wm^JIj .La ji- j^ad! 

ojA II dda la^- ajyw? oLd" ja jaill IJljj c^U^ill Jj^aill J 

.ajJJI aljj J^-b 
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&g*wa)l 4i S iyi)l . 2 

il .ojJJI J^-b JjljJI ^a jl j^cuol J jt-ftl Jb-I l)J 

" 44 ^ 2 !! 4j jjJI a ji! I ” j .1$^ ajL^ 4*Col OIaJ I ^UP j ab>t$ s-LJoSM jLgj I ^UP l*Xa 

a jA J I d Ua ^ -a jJJI a \jj I ^ O b jjj I j O b I <JV l) j Ijsl I I Ua ^Ip i? Ldi- 1 4JjJ^o 

.OU jjjjJIj OUjjjj*JI 4 JIP ^1 Jpl ^Ip ^jdl Jjl I jJ ^^Ip i?bbM U^« Ijj^ 

jl Lcj . J (Jl l jaH\ ^jJ lil clJjIjJI I Jia ^JLp 4la$l^l cue lilj 

cLa j .4Ata£ aji Laj I 4 a« j\a$ ajJJI jl$ c^LLaII aijfe <blgj ^Jjycj a I^JI Ob jjjj-JI ^UP 

i? UJ- 1 ja£+*jj O 2 &J ^ I ^ 4£ta^ ^ 'j^ I a j 3 ^ I c3 jpcj a j jJ I ^ *• 4*0^ ^ 1 4 j Ip 4^t*cJ I ^ 

ja oiyrj *$ ji lou*> oJlS" ^Jl jlk?-Sfl ja &J - 1 objlSsJI I jia jUSM j .la^-j ^JLp 

.jJuU ijA j a j liwJJ JjliS j^P J^O OL~**A-l 

U^J^bto ij^^JI 0 \j2&\ :jUI (J OG >jj&y\ { J l3 ^ ' I S Ijiil . 3 

U*j jjs£ . g-b j ^Al 1 jllp *Aj U?" ^UiLc 0 jiJI o*AJfc ^ ^ LCwiS** 1 UaI 

J^- 4j1j^ 5C)I Ob*jJI dUa JJ 0 ji iJUa jlj c4m^>vJI 4y2jU2^- U3 j "4jU^S^ 
oli oLw^i-l JaPj j^aJI I^aaj ou^cjj Xs^lcil 4 j(j^5\1I oL^cJJI oli olwJH 
ajJJI al^j (J a^j^-jil OU jjjjJI jl dlli jA^j JAj tj^JI Lfryiaj jP 4^jLiuil OU^ccJI 
jLi Jjbjeh\ j 1 ^m 2 aj jpxj l^J ^ O IjUl ^3 ^Jl oU j>v^J^!l j 

.j^saJI U^yiAj cSjJJI jLwoL*»Sfl jl j^aaaJI U-aj l" cs\j y&y\"j "a I^JI" 

jl al^JI ^jP IXaj OUjj^^fl I (Jl (jl}i jl 4 jUj ja a ^ aJI dUa 0 Jjj ^1 jJ 

il^cuol c^bJb j cojJJI Sjp'j ^Jl^cuol ^1 dJJi c^jdLi-l bJS^ ^Jj .l^-U-l^ l^P^Sj ^1 

a^j^-^ll OU jjjj-JI CUali ca j^JI aUa 1^3 CU) ^Jl 4ia?tJJI Uui tdiJi £oj .^^lil J j^JI 

.a jiil oUa <U-i ajJJI Ja^alb ^jJJfiil a j^Jb Ob a IjJI 
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: J j£i\ dL)U Si j^J .1 o j2i\ A 

Zj£ Jl UsjI jt l$Jld lo*\£ £>kuJ ji\ oJl^jJI Syi)l ^ ojiJI ada jl j*P^)l ^Jp 

i^j I J c4jiLi-l ^**>1 fijAll ad& ^Ip jlkj ^ g^Ip^ .c-*jIs^A*1 ! ^ya jdd Jkdl I^jp j*j ^Jl 
jt o^all ada £>l ja pP^ll Jpj / 'mass attraction force" "JoSsJ l OkU-a^d"£dl^!lj 
1^2 aj j^tJ lg^k*ol jj I d?- cUuSsJI J^II did c^^Sfl ^jiLSb 4-jjLd- 0 ^jJJI JjI 

.j^JI L^2aj oljlda J j ^)b ^j?sJI j ol ^41 i-Lij J ^a o jiU t ad&j .j^aaJI 

0^ I 0 d& 0 d£ LkJk ^V«r4»WkJ I ^f&A J I d® kAj *)! I i C^>l $y>j 

ada iuJS J j^U?J I Od?- jJj .ojill ada JIp ^^dil jiCoJ ^ I UT .4jiktJI 

c3 L?- . g-L^diiJ I J ^ 1 ^yP ^y^tj IsjusjJ^ tLa j I da ^ya O^J ^ I d*P j*j *)! ^ <. ^ j^c J I d*kiL*J t a jiiJ I 

wj^JJb j^jSlI ^dk^ajj cj^aJI Sj2JI ada iu-i J 5obj J ^ 

I J^- SkXk^j tLJiSM dih O jJl?- O^fU^I jl dJU jJu Jij .4w^jS! I o jdill ja>u j^J od?cj j 
Ijbr Sj>m23 A>viJ ^!j aJU-I Ig^d jp SjiJI ada cJ I ^ v^" J l$^Jj cd^l 


.cijJI 

^j^JI (j Jj dil Ida J j^- Ij tijjpzj ^j*aJI <^UJa!I 

.J^JI Syrj J 4wli*l J^l j^JI jou VoLoVl 

cMichael Denton J^Ld j^^dJI ddji-l br^IjJI jilp AkiJI ada JjIj UdPj 
How the Laws of "j^SsJI ja ajUJI L^-^jJI Oy 1^ ulz£j laS :^J^I jJi" ajUT J jldl 
:aJ I Jl Biology Reveal Purpose in the Universe Nature's Destiny 
jl^Ij (JV&JjA. sP\ d^II lI jA C 5 -^ ^^^^1 ^ Jpll iJl^l J jJ" 

C-dlJj j^JJI S djJjy Jil ^^Ip j*4 ^1 a15^ cJ 1^1 j j»*/adl AjL?- 
jl ^ ^4 Aj I 1 loj3 Jil 4jiLi-l cJ IT jJ c^^r^l A^U ^ j . 3 d>- 1 j A^vo j^u AjL?- Sjj^ 

S ijSJI cJlS" jJi .1 ^k?- Jil ^>^^1 jt^illj oli^JI c-w^Jj . j^Ak^fl JIp j ol ^4 
olji Ail c-uSC: iij jik^II jJ l j^jJI ja ixfr jjd^JI jLSL! c^L JUS <Jl*-^I SdjJLdJI 

cA^kVkkbtoj^^JI 5 AjjLao ^Id ^^dl 0 Juddjl S j-flJI cJ LT jJj Oj-?-^JI J-a 
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ill oJia jJLo fiteJj jpli ^JL^Lj j j_^ Jl i > j»*j 

3^*" <^4-11 .Jbj J 4Jbwo 4 JUI .dijj lj& ^lifiJI I JA jJJlaj .<U*oLo^M 
Jbs-^l jl Jl ^ Jl5 jl Jb *)!j ^tl jj*k ^4*JI j^a f-^ J5" 

i^LSsLtil iSjl^Alj &J3-I <-bj3JI 3 1 3 *j <( 1 7 27 — 1 642) jjjJ 

jJ 3 ^13 ^ I bl 1 3 I I I 4 jL ^ y j j L*j 4 ^ *aJ I 

:ttj&-\ ojjb Jl dUi^M c-ii 

.^<<■■4— »««j ' c a j^i 1 Jui-i j™>Lj ^i_S2_ta_ii ' j. & i - " * j jt y 

.jJzJioj jLT jQsJLo j *^l oLjJdlj i<* r £’\ j £ Jl j 

^^1^ c jIIaI I ^JJ <U \** P y JS"" ^jJx~ <u It^l - ,. « j LS3 1 I <AA j * 1 ^ ' " !. ^ 

^ b- c ^ jJ I <UJ I O^lp j LS3 1 I JJt Jp &Jtupy 

"jj£jl 


Sjp'j ^l*ui I jJJ i — j j^JI j 4<w 33d j-j yjy yy & j^ll jJI s IjJI 

^ • Jl^ I I »A^ 4 j 2— Lji^ 3 ^»»^^ww 0 c 1^^ 3 ^3^ ^"d ^ L*«*j I j 1^ >A ^ ^ J I 

j4 <u I i!L& cJ IT li cJa^aJb 4JU-I L^i <33^1 c^l ^j3JI 0 j£j jl jJ 4j I ^3 1 jJI 

1 V'oL^- jl cOl ji jl l^S\^ jl csupernova^^JI &bl$ 5 ^cixa ^j4 jl 
UL> SjJLflil j*Ji!b 4jb>c^l jp Paul Davies jJjO J3J ^jjyiil J>bjJJI ^ j 

! 3 j£S I «.b 33J I 

<Ln3-Sn OliU^T^I j .dJLiJI ^1 J-II <0 jJ ^Jl ||Jp s^ll b>tb lo*UP" 

(t-^d Jjbcj <u£" ^ J lJu Ji ^Juoll J^SvJI 3b J^aJI ^1 b Jo^oj ^ I JlJ I 3j£3b jJbcj 

12 ."4JjfcjJU 6JVJ* &Ju 

. iLvcLcSf I 'jai I 0 jjs ji y) ! ^Js> 3 1# jAj Jjli aJ5^ 3 I j j^vJ j 

.0 4j» I 3 ^ 3^" *b buMi 4JJI 4di»Jo 3j^ c jA ^UaJI l*XA dJJU j 

3 J t jj ^U- i^^dj <*^J^ ofl^s3b I^jIjI j i^ii 40^*^ I Oj c^JJI 3 1 LUb lijj 

Jl 4JUI jLSl J3j .4JJI Ufejji jdl "^jJu?tU"liij ^yJI J5" .^3^11 ^b 4iijJI fljJJI 0 1 JJ 
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:<Gbl OUjI jJIj J j^JI Jjl?- ^LbJI 

*{j* (j&’j kitfiil <*J j*Jj 13ij «A?*^ j*Jj jtfjOljOljllllI kilii J 43^iJI;* 

.2 ! 13 ^dJ I <? Ij^ J bb flj» - 
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cj b^ 4 ^ kX) I I ^ b«La«w*^^ b L*) Ij b 1 ^ cJ L^ 1 ^ $-11 1 ^ $- I I 

JA 'texjup JT JwaA^J j .olji J ^Ca l$A?-l ^LJjSfl JajI <bj*J £ j 4 <UuJj j cdljJ J£" 

1 ^?- 4iL$^ Ola-~*?- OljkUl j .OljkUl Vu iJkb 4j dlvkj: ^ jJI obSsJI Obti^ 

J ^La JA OjJJI ^k$ ^Ij^uab «jll La jl 

.j I UJil ja 

.Jbc a j~j3j jl Jjbtj U ^£0 cdJUJJ iJiajj^j jl jLJ^Al j£j: 

I X& ^ o ^11 Olj JJI (£j* Jwj^s^mJ.1 <j* bb 1 biXa ^ .^3 Jj ^ 1^-bAa Jwa^- bb I J*^tj 
^e*^" ^ 1 bill I J)^J I bblA C«*^E *d 4 ^^ 1^ »Xl I ^ I bb I 0*13 1 3 1^ . ^ bfl l I 

Sji JS" 4j^jSfl J ^biil ^m2j *1 -jlWI j%jv- Jl J *ai 

1 3 .j^jSsJ I ^ ^biil J^"l^ & 2yrj il oljkUl 

:OljJJb i-^JLa s-^j) J5" J jliva J5" jl UiS j OljJJI 4fb ^*U *^jjJ j^\ ^!ba O j*pj b j£0 
jl Jjj^li Uj I Uijl j 4fl*^l j jJU 4~>- <j Q}y?^> \ Ol jJJI £)l Jby tw I J 

j^S"l ^b?*j bid 4flj>»SsJI bjl^a ^ (1,000,000,000) JjJj 

14 .yt sbl XAllj ^Jil ^ OljJJI ^Lwva^- j^a 

^ojybaJI 4wJI oJia J^-b lila 4L)il 

^Qa?-S!l JL?-j Jifl^taj ^Iki LgJ Ld 4 IJL?- jyu^ ojJJI jl ^0 ^Jb 

. I 0 1^ ^ »xj I ^ lb aJ U jj>b;l 1 ^a <Uj j liLa 

\>^- 6jyS xilw^a 4 jj 1 j-a xilpl i5 OUjj 1 ^!^!! o Sji J5^ J J 

.Oljjjjjblj OU jjj^JI ^a-vb ^^"1 OUwm^ fll jJI J^-b .fll jJl 

j^p j ^ j^Lal Joe ^1 SjkU! j\i> 5 jJaj ^^L-a 4 Jwa^J t IkU jj 

.o^La c^J Lgjj I ^Jj obj^- J OljJJI CJ2^ ^£jbaj 6^" 

twwwik?- Objjjjblj Ob jjj^jJI ^a ^ji^a ^ JS> cJflJbjj Jg,^lb 0j*iJI J&wo j o l^Jl Jj>- jj 

.fljkiJI jbf ^ o ' jJss> ^jA s^j^- jfixj o I^JI Ja& Cfupj ALj j .SjkiJl dJJj j^jL^- 
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<jupj iTf" <j (0,00000001) 10 8 SjAJI Ccupj ^lA^Sfb di!i j£ j 
S j^S* j* Uj?- o I^JI ^ jL*j J * j -jt-wo (0,000000000001) 1 0” 1 2 o IjJI 


UIao ^ y \jj£$ i(4$jJI : J j£j jl J^a^Sfl i yi) iJia <1)1 V U I Ic j 

^ lo*UP j^JI <L?- (J bfcUjj^aj ^Jl olj*iJI J^-l^ o\yS\ j£ -j^JI 
4jSf cbJl£ <1 )jS\j jj cu?tJI IJ La Jiw jSsJ j J Jp" J ^biil 

cl&ly <1)1 La?- b ^jl lilj .Ijl?- cJlj U ^Jl cSljJI (£jj jl ULc LJLs> J*?ea**j cj*>La1I I*x^j 
^ waj j 5^0 Ijji Jac ^Jl j^JI <L?- ^Jua> <1)1 ^yuu il 5 y* j^Uiil jyw <1)1 b*l£ 

<L?- j£ Ljji o \jj ji <jJ c<3*W*j ^ JJI j^LaII IJl^j j^ 8 b5l« La ^ k$ 5 £ <3 


1 5 . t ajyu^jLs- 


J! i hi/? < <»>* c ^ » v 0 1 0 g) LJ i oj JJ I jk^ >|fl * * ^>^0 1 0 ^J LJ 1 o I jkg <_ -,^ < JjLaj Is s*s* ^ 

1 O -15 <Jj c^>Jb IgJS" o j— Si I dJ i& Sic <1)1 U^jlj <1)1 lil :4JbJI ^caJI 

16 .Sl^ (1,000,000,000,000,000) 

jfi \s~jy ^jL^j s IjJI <1) I jJ I ^4AJfejJJ fljbj y*-l *.^Jo cdJJi £« j 
U~Jo <1)1 JJbu <Ja*T .SjJJI 4kT /• 9 9,9 5 JSwj al^dl 4kS" <1)LS cSjJJI ^ 
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J&J Oj jJI Js> 4Pjj^ OwwvwJ SjjJI 4kSsJ 4) j£s 11 45^x11 j! 


gjA J\A <ju% 1 0 4^-lwwO dLjJ l)I JiLli .fll jJI J 4*Uj£ Lyij l^iS" fljJJI 4^T jl ^JJU U 
? dlb J*£> jl ^k^wJ Ja .Jl?-Ij gy* jfa *& j£ JjaII OIjI £*£> l)S? Jg+gA dJj I j 

<j 0 j& 4j I 4-J^ V 4taUfc 0 ^iS J*/iA> di!i J*£> jl ^ItuJ 4jjiJI 0 I^JI j jJ ^JaJb 

^Jl J j^JI £p^M 4~oL>^! I ^£jii)l J^-l t^Sfcb JL*JI 4 j jjjJI g jJLSI” a jJLSI a J-& j . j j-^JI 


.JjLJI JlaU^Ti 

^1 I yA I^aaX j 4»q»Jvw0 0 \yS I ^j«lp Jadl^ .4*-wJaJ I ^ ^a! I t>Lwul ,ojil I 0 J& I ^1 U^»*o! Ail! 


j4*JI L^2 aj ^jp t^- LjjL^xJi 0 IjJI oU jjjj’JI l)I il .ojyu^ 

c^aU & i~j 4JU5 % S^aJI dJia tdiii £«j S^aJI c r ~w*j 

OU jjj^vJI JJfij I J^fcj cOU JJJJ’JI oy 4 ji ^ 9b!l 0 jA)I 0 TOO ^£^iSI ^ ^1 co JU JuiJI 4 jj^JI 

,4^woL^Ad 


SjJJI J^b jk^JI U^maju ^0 jMpLaj jLJap jbyS ^ry <•&*> ^ 

4AijJI j**a!I J^saj J^T LjSwlc ^ JaSli jl 0 IjJI ^JaxJ’j .l^Jjj LJp jJ^CJ LXwXJ jl^sAytsAJI 

.(jyjiJI <jyl$J 
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lyrj i \ LJp J ZsyrJ II oljJJI sJ6>j SjJJI JwabJ Ujusj 

cJLb>- J3 J 4^»LoS!I ill jl 4 jUJJ ^^U-l ja j .<>Jl*i)l JjljJI j* JjIa jJ& 

^1 4jJb (3lc^M J y*P$ ji jJI dijiijl b?sL ^ J -A y ^Jgp jJiLj 4 s^L^- 

4^-U)l ObLJ-l cdJJi £«j " £j\& sl^' r fet~j oL£J J3 ^LJoSh dJia J5" jL *Ip^I ja JS' \ 
a j u* JS" ^puj ."^Laib" J oSyrj il Ob jljJI «j*2J "Vyup" ^pj O^U^-*>U 

.<uLU- JUS** j <d!l j ^U- & l + p \ j aJ^I I 

80: ? buVl $JJ~d ^OjJTjsS^tUJp j^2» JT <^0 £? , J" , ^ > 
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. . (l 

JH.J& 


dj*J 


1 4_ 


j jjP 7 <■ o 7 


i4_j^ir 

&jA 

SjJJI J#-b *1 jH\ 

j* ojiJI ^ ^k*JI cj£-\ i cLaJI U jS i Lk-T 
lili :<U*A> Jlj*JI Jjs^aJI Jl ^Jrl y-Ju llaj 
olj%*xy cojJJI .^a5 U j£S ^.<^\jj&\ iJia j£a 

3 y >1 «.^*S *k-jj ^ j tOU jj^l LgJ Sljj c^kw^j 
iiLJI dJUb c^-dl ij—ll ^Jj .OLjjj^^J^Mj 5 1 Ij-jlJI 

j^bJilb oj^k' 4$L**a 1^*9 O- jj ^ 

. ^Ul I ^^cjJ I ^«k Lii I I »AA ^«k ^ka L j ■ ^ I Lu^j*^ 

J Jiic J^lj>U-wL^o Ufe j-ki ZjJl*p oJ-j Oj LS^ lil 
o jjfi> o-lj jLS^ *Uj ^U> SljJI j jSkvo co ijji jio^Sn 

I I SA J Jbi I ^3 ti U i ■* mi" » t*J ^ I '*jA ,. S . 4 g IJ I 

:lu L a 3 1 

Jjjjjj LOjcp-I lilj .4 w%*>Lo^!I oL^w^i-l <jo ^Iji ^y” 
c^«Ul £) IjlkJI ^U- ^j^-jll j-ijjJJI jkj jA flji oljj 

bJlilj 0 4 J j-?- j j *U ^jJI J ^-vojwi 

^ I 1 ^ kU I 1 i I (,*fj • (b**j 3 j ^kwJ I 0 *\a IS^ ) bj Lw 0 1 ^ 

.ljul jXk> jj ijkull l^k*J 4~*a*>la 4*a ^kuj Jt?- ^! &jlika CU?w?l C-wj^sj ka 

jbkll j****?- J ^3lkiiT JjS'Lo^V co^^rl <>^bj jJ Jj 

1 8 .">kJil ijA ij?r <UJV- 

la<Ai^5 .L& jks^l^ \ ijiJI oy Igjlkj ^3 La t^kAJI 0 ja j^s>^ 

okl ^ aJI jl ^!l cOljJJI 3 ^1 ^aU Ljjbka IpI ji ^^-1 0 j^J bu^l ^jJlJ 

A ^IT 3 cdili ^«j .Olj^a ji3vil ^rl <jy 

.^jkJI JaJI £ jJi?- ^bk ok I ji)l 


LrfrjJh) 
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J*-b 

J*j j .OU OU jjj^-JI JaiiS j j&> o IjJI jl ( 1 9 3 2 ^Ip cdibaj jl£" 

jiUJI c~jI ) .OUjjjjJ Jj oUjdv^JJ OU jjjjy Jl JJ oljdl J Ji?-jj U dl dJJi 

Jjjj o jjb- ^Ip j o I jdl J^-l^ OU jjjj*JI ^j?" j 1 9 3 2 ^Ip J Chadwick dJj j^ldj 
.yyiyiJI ^tjjbJI Ida { j&- SjdJJ j6\ ^^^Ip 4jJxJI ^yey ji IdSCa j .(Ida 4$Ld^l 

o IjJI J^-ld d^-jj dl ^lp j^UJI J jj jj-JI J SIjj ^£d* JP d^ 13 ^ d dii) 

.U# 10- 15 4jjJJI 

ada jLd cdJUi £oj .«jll $L?- J ^1 <J j*J jyL^JI ^mJ^I Ida Jda dl dibu diSj 
j*>Lol JSw? ^1 ^a lgS"jdj dl ^jdJI Jp*JJ d^ ^ dd*?*j d^ ywaJI d* d*j ^Jl oU^Jrl 

.diSj^dljj 


&j&\ 


oLul^ll cLu^j t<dS^ d j^JI dl J) I jdj£j -d^ I ”1 0 9 dv*J diiJ 

1 dJfc ;l*J lj <«lij . 4P j^£o Ol^lPl J oda j^Lp I j 4j 11I y»wJ jj 4^lPj j j&J <L^I Jp j 4*^" I 

.l^~dj d° lajjJu tcJaJbjj j^saJI l^iju <UPj Oljd &})* j*^LaJI £>^?- dl cdi-l 

Ja?u (£ dJI Ui tl^ij j* 'tidy* j jScj ^Jl oljdJI cJlS" Id I cj^i j 

?lgj djJt?- V 4£ dlj^ J jP cJaJb^tj 

d^-lj d i! dy CoLol i£j&i jA oljdJI JOU jjjjdl ^dP dj 

oji J U jjj^j 7 9j <Jt?-l ^Ij c^jJ^JI oji J dlj jtJJ.J cj-s^U^ll cP?-l 

c^JfcjJI ^ d^ d^ J ci ^ ^ (J Jj> 8 j c<w%a iJI 

dj -tgjlji oUjjjjdl ^Idpl ja ^L*mj J& djd^-lj Jjd^-I d^ 

JlaA\ j ^<m T S'\ j^JIj oU I ji £-\ j oIjLJIj U ^Lm^-I j <udLuJ <^l j^JI dl (j! ka Sjld^!l 

d^ 4 j I <JflJb-j ... d >j-^JI t*i-a *-^*2 J^j J^I-mJIj y^i ^11 j jdi-lj ^llj 

.OU jdv^IJ j OU jy jJ j OU jj jjj 
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jJLj o^pf 4ui.l Ijil tf iJ| jA I JUb j .OljJJI OU j? jj-Ji iJLP j*pLft)l (jw Lz«j> 

.^yaaJI l^ajy j£ IJ \s* 


OlTjlj^l :^dlil Jm^U)I Ja^l 

c^ijkiJi i^j»o cjiibj i jK*&\ tAjiwJi jtr ccwi^ Ldip 20 

^ j&j JV&J j**0 I Oiw?- OjJJI jl d Jt?- u C- i j lUl££'\ j .Objyj^dlj Ob jJjJ’JI 

.bbl SjjT J dl oU~**i-l 


Particle" "oU**Jb I ^Uj-^-iJI J^jJ J) Ul& Jl$j 

LgjlS" SjjJI J^-b 0 ^ ji t "sub-particles" "4>jjJI Jji oU**Jb|" J c-^j "Physics 
cJaJbj ^Jl Ob jjjjjJlj Ob jj jjyi I jl OU***i-l *LjJ Coj^-I ^Jl O^ptJI .o^*lil 

."quarks" "O IS" oU^^« UUs 5 jJJI l^o 


J_T yu 0 J ^JJI lJ jjjj^ & il OlT jljiCll ^bul jl La ^TJb jl Ju ^!j 


10 


.18 .j a 




.Ijfc (0,000000000000000001) 
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.OlTjl jfis )| £4 OjJtll 0 IjJ OUjSjJjJI 

olsLi j^aaJI j£ J^aj jl oUjjj^vJI J^-l^ olS^jlj^JJ IjuI 

J&c o I^JI J^-l^ OU~w*i-l divoLc ^Js> Aksl^l j£ a!jJ^* 1I "oJuddJI AjjjJ I SyiJI" jSf Id?- ojyS' 

<jo asLJ*! Colj UiSd <:Ol£~jl i^SsJI (jo o yA\ dJ la i I cloaj I ilLa ^1 L^JUi 

j &\ ! j^saJI L^odjy I daso jl u^jl j£^ <^l £>l£u*j C-w>?tj ®. 3 da Ud» I Colj cOlS^jl j^JI 
oUj^U- aIs^oI jj olS^jl j£S \ (jo AJ^lkil JsjI ^ iJI a da j .j^l ^ $.j?- JjJjj^I £ ^ 

£oj .OUjjli-lj OlS" jljSil (jo Id?- J^-Lb* d ?- jjj .oJuddJI AjjjJI o jdll dltai gluons 

. J^ldJI Ida Ojd?- L&S ^U^TI j* *U1 a)I jSUsj ^ cdJLIi 

o-^L^wm^'I cAd^U o^L^m^'I tb y& c3bs£ Ul?- Ujl ^?-l cJj^cj i3La^ 

*)! I i lo IS c Aj j*L J I ^ dJ fl ^j^ji I AS ^*1 \j c^^jJ Ij 4 ^l^ dJ I (J^ ^ dl I 
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^ji 4 **»b>Sn ja \y~y 

LD ur cdJUi ^p .Lm^jI blii Lc 


U? IJljj 4 kb ^11 J^LLJI colj iOU^i-l flJufc 

^LJ ^Jl OlS"jl^S\)l ^bul ^ jJt?- JLP U&jA J LjwLi 


? ^ A J^-l 5-1 \ A flJ 


I I 4 P y*A \+*p y JA y^ I cLjJ«*J I ^juSj 

L ^>- IgJI J^jJI ^ 4 b- *U jI jb-l lia^-UAJ cLajT U ^ 3 ur 

^LJoSM Jbi" js> jyyuJ\ j-£Cc Vj .^alil jj-£CJI J jVI 


.<ob c—wvwJj ti ilk Lfriuej-) VI <LkJLJI 0 j_a ^Ijj 0 ^ ji I 
jSCpj i J cJl?u jLJ VI jl VjiS 4 o^il ^kdJI jSsJ j 
JjLwojJI JS ^s> j cIju>- cJ j J VI 4 iLJ^_TI j— « 

4jU £ jO I jij OUjl y (.*& j+pj C-wP a ^ j^- ji I <L^- jJ I 

IJufc j^tjj cdJLSi ^ 0 j^p j .4 pUI Jxa LUi LbU* 

a^j-^il a^lil JS" *-b oJL?-j ^Jl cSjJJI Jb-b £^il 

4JVI ^^Ip j$ydl J iJb" ^ j J Jbb VI Iju JJil 

jl ja j . Ij s-Uap I 023 jj jj ^ ^1 1 4J&I I 


1 0' 9 



^y&l iJjijT 


jA^f JJ^ ^iJjl j£)l 4s« Jl Ajjjl ifiJ JA 

OIp^mII ^I j xunb ajAI) 4 i j^ll OU^mi^I 
p*J\ £&jij .^Ji^l accelerators 

.^JiAl ^ jpo dJiA d^pf 


ci JpbiJI JjAi"l J ^ j^P” ^a VI OLT>vJI oi^J & ^il b^b-l oUT 

Jb-I^ OtTjl^lj cOljiJI Jb-I^ OljjjjjjJlj OU Jj jj>!l j cbMi-l j^Lol (j a^^il Olj*iJI 

j^p ^1 aJUb ^juojll IjjIS^ Ay** c^ki*l jlijVl ja ^1 J^aj oL^j^i-l ajia 

^j^kj Jw^j 4i^dl OlJVl dia JS" jl jUa L^i J^kll ^1 V^LoSfl ^kiiJI j .4 j <j^aj1I 

j .bb 4 j ^ kyJ ^oaxj jl lJj^j l^a Jb-Jb ^1 c jLJ VI ab»- Jl^k 4 jIj J 5 ^ 4 jauo 

c^buj 4 jbt^wo <d!l L^ab- OlJVl oJia jl ojy^ ja J^J 4 >^jJlJI ^jU^-I 


:aJ 4*^3 b- l^j I j co^lail |t-b!l j 0 ijiill biJU 

S jy^ ^ U^j j 3 T ^li .pL 3 ^ ^jJlj oljUJUl ^J jJs XlLLjjj^ 


. 30-29 :^^!l 
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oUys£l)fl :oljjJI j, j&\ wJU-l 

J j ?" j laj^^ l) j j Jj Ldiw ojJJI S J j?" jjJj oU^wm^- ^a Ob 
Aib^kjj JSwj 4C r ^lj^JI Igj ^ ^Jl dilj a^OJ! u ala jljjjJI aI^a .Uij! 

j^Liil UU caA*3» «wwwol^J I toljL**a j Ab&a 

^1 Jb^aj SjJJI jy£z> L^i lil Objj%^J^M ( t '^ c? " ^ &jUU JiibcJi -^jUl 

19 .A?-bkSI j|JV- J Jjj^SsJ^fl J j^w cj^jSfl 
^y>?* j »A ^j cj L^s>c j # I jj >»L j I ub y£jy\ \ ^ ***S> 

J^LflJI ^aj .SjJJI IJLjJ’ aJA^a jj^a A^ UmCJ Obj^*»j^^ll ^£^$1 ^lA^Uob 

^!j j# j*£ ^ 4jU^SsJI ol*Jjl Jiw ojJJb aI&^I objj^SvJ^fl ala jl La ^J sjJIJ &i*AJI 

£jI 5^ O j*i?- jl aJ Us Sj 11 J^-l^ 0^b>- ^1 jls fi ^ljJI Jij aj^U- 

jl dJJi .*lk?-l i^UTb aJUI! jy»Jj .IaUlo O^U-I I la Jiw j«l?u V cdJJi £aj .l^JI <L*lb 

UQ*^J I Jut ^Lo» AJ Lx!l / 1,000 JjiD A^j^a A£ j**j o IjJI jjJb ^Jl Objjs^J^M 

>Xj • - 1 1 1^ */2£) c«aI M^CJ ^ 1 4 b 1 0*\A I Lii^ 1 

Obj>v^)^M a IjJ CJIT jJli ."^Ij J^-" OuJJ dJJi jl £s0\jJ\ j-aj ^4 1 « |3 ( ? « ^ I ^ I 


48 




. 0 IjJI J y- oljl J-d J jki^j jl IgJI 4 ~«Jb ^ycJall ja jlS" l Cjb c<bib£ Olp j**> j 

I 3 I^^J I j A *LtmvJ j I Miltf 1 I ^A j ^ C I I tX^J IdSj I lisj LoliT I^^J I ^VvtawJ cJlsU 

»xJ I ^ b I ^ ’ 0’*"^'*’*^ I c3j^ Xilbi^ I »Xo ^ Is Ic 4jlbi^ I lp^**J I ^ I 

J y~ *uita£ oljl-U jj Jj' L^Jj Ulc Objj'C^J^fli .(w^l Ij^JI jJJj jjP Ulc oiU£ 

lfr^»*j ^jJg^aj V cJa^j ? JjbbM jj^ ol jLil dJufc Ob jj%^J^!l ^2 CaS j£3 j col ^Jl 

&£> Jl xL^Sfl dJufc b^yjj ?l^^^^^l4JjfcJdll^lPj^jyL^I^Uwbfc^bul 


/ji&l I JjiiM jJ 1 jj I jd\j JjjPlI ^liaJI I JJfc lg^?-l jj ^Jl $ -L?" jJI A&Ji^-l X~+?CJ !fl J^-l J 

.^Uj j 4j U t*»*) <d)l 4P JjI ^JJI 

ji>il >j o^jOl j Ol jU-UI ^ U iJ ^4 *uiil iJ j>4j| ^jdl j jJuJ| illl >> 

.24 I 0 jy** 4(»^ 1 

ob jjjjJI cJaJSn jjIjJ?- £lo oU^^- oU jj*£J)M 

J jj^l JS" Jw<w?cjj cOb y jj \ Jl j Objj^^M ja *~Jb ^*u)l Sj*iJI ^yi - j .Ob jj jj-JI j 


4*^- ^1 1 O b^OJ I 1 ^ ^JdJ • j J^ I ( + ) <L^- ^1 1 <U^tJj I ^ j L*j ( _ ) 4J Lo 

SljJI j^£*JI l^i*j s-Ull ^1 objj^^J^fl (_) xJLJI oU^tuJI SljJI (J ( + ) 

.4£tjJI xi^bco 


.4uao 4jbj^ Oy I jS S’ UfcjL^-b Ob jj^^ll LgL^ ^1 4 jUj-^_SL!I 

jrfdaJI lg,^j X^jUxdl lob^]! Ob^cJJI" jl 4jbj^JI ju I IjJLlI JL?-I JJl^-^jj 


."j^uil L^vd^j o^U^il Ob^cJjlj 

j^JI l$+d*j j£ j&lzj jl tX^tJJI 4 JL 0 cObj>vSsJ^!l ja £&yj Lk>^\ ci (J ^ 

Ob jj&y\ O jjIj lil 4 j I jJJi .O^btj V I Jjb jSsJ j .0 I^JI j£ Ia^j jilfiJJ jlj fi^pUJI d*XjJ Ui j 
clJb .^l^iJI Ob jj & Ij cObjjjjJj cOb jj jjS\)l cJaJbw^ tol^JI jP IXaj 

objj 5 ^!^! ja j tX^c^iJI xJLo ob jj%^)^!l ojt£ jl x^tJjl ‘Lp’ja aljJI yo £$yi 

. J^-I^JI ^1 SjAJI jPdij j Ob jj^^fl 0 I^JI .Sl^Jb 

Objj^^J AjOIaJI jy OMS^fl OlP j^o jl jJJi .s-LJjSfl jJLb (j\ JjJ L?u ^ 4 jJJi £« j 
^Jl o *ii-l oj$j cj^aJI ^U- l^j jjjj ^Jl xj^uJI s^iJlj c(4jiiJI I ^ 1 , 0 0 0 ) bbT SjjS^ ill 
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flJlfe JjljJ Jl I JL^r &ib j*J Js> 4w ua OUjJvSCl^M Jp ol^JI l^J yjj 

jl J SjJJI J^-b Jj^jil ja&*dl ^UsJI I j i& J-oju tdJJiJ j .jiw JSLij jA*JI lg-*a*J £« 

j i^Snj jl Cy*?s j U? *>U£ cJa^il jl Juil SjJJI J S jJjll ^^iJI j^ Jails o Jt?-lj cJ IT jJj .jl^j 

j <^ 1 5 j*U! jlS"' li <. 4 Jp 

o U I Jajy I 4 jj^J I ^ jil! ^J^"J L*J& j-^j» i j-Ls t Jb-o I j .* J I d Jl ii Lj j 

j^ ojvij jl b jL*ao oL^sJj J<*P- ^11 oU jj jj-JJ li tj^JI l^a*-j oL5 jjjjjJlj 

oUjjjjjJI ca^Cc li i&Ljkll .oljj J^-b j^aaJI l^iaa iLjj^l jp dJLab ij^ull l^iw 

.Sji il t Jblb j co IjJ il ^JLa cJ IT li cdJJiJ &*ay j .a Ijdb jLaJ^M j j> I JjI 
d»»i^ L | j Jj <db Ip d <o l Jl 4ibS*AJI a*jbL*w^*l o*«u& JS^ ^ 

^JJI J Jl ^^gay jl ^oai-l j^o jl£l Jli-I j^j jl jJ j • J^* J ^ ^Ul J-* ^i°l^ o Je-z** 
j . Jj^aJ Jj £. II j^j jlj 4 »Ijl)I Juo <L**£p ^lau J'laa IJUaII aJlft cJlS^j .lJu jl J*S <LS jLju 
js" jusigjUi _ SjiJi j^-b i*x?- 4iL9^ oUj i jj jAxiii jIIa- caJJ i j jis c^Jb 

.jiao ^llijj Syrj$\ o j-oa^o l^Udij SjJJI cJlj U _ J^ll ObjIjJI 
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^UJLaJI JJu jJL! 

Ida j *. J Jp- ^^-Lp 

^1 I j^J I J&j c<UJ I 4**^ j ^iJI jjljJI 
jJfcljJfiJ b~Ju> OLw d_>dP a ^ 
c 4 ^vwJ^La 4 i ^-^ '■■■ I 0 jjiS I ^Jiw® o ^ ji »/? 
a jJJI'j c^a-U J-JJI 4 j jj-JI a jJLll'j 

a ji^ j c^4tf a » ^il Aj jjjJI 

Jlp ada Jw**j bll ••• "?bli" Jlj**JI Jd?4 (j\ ^Jb i ccJbSs!! 4oJulo J ^jj US" tjSd j ... 
a J l^J ^ 2 ?u O^fl^l ada <jy j\*SvJI jf$ljJI Ida JS" d?-jj I ill ? 4~*o dpIjiJ liij AvJto olUd 

? I dP I jiijlj 4 l^J I ddj 

^a aJU$ U JT jSf iUvoSfl ada a^?-Ij^ J j^Ub ^UJbJI <~~*A diil 

y\ Jld?JJ aLUS j\P ^ijfixj jP Oldj JJi£ cdJJS £«j .Old?-SM ada Aj O^- ^£*xJI c^vj/dl 

a J l?-1j ajS *)! ^d)l a^lj^fl j dJJU J**-d> ^P d j^JI Akdi J5"* dj !^a j 

4Jbw» aUI ^a a^dJI adaj 4 J^Ijj <j lf* 2 jy £« ^^ii)l JS" ad?-lj $ jS d?-jjj .AiklP 
aIS** j ^! l i-lpj d Ls 4 ! J^SCa j .^LU UaSjj «-LU Uju I aj^S aJJI ^d*jj .a jiillj SjdiiJI JS^ dJJU 4 ^Ujj 
.A ka?- j aUI AtU^c kite j^a^« 4 Aj1^j*>UI ol^4l <J! olj*xJI yu^l 4 ^-^!! J 
±31 J^l 4 l) jjjJI dJU! jl olip <JWJ 4 Aj^5 j>P a^S ^ Aj) AjIjT J aJJI Jybj 

aj Jij a ji Aj ^ dike (4*^- j\P j \ 4j>- C-J IS^ «-! j~o ) a j± ^!j L^J J j^- ^Jl aUI Oli jii^ 


^jVt j 01 jOt ^ iiJi ys- 

. ( 6 : j*J ijj~c ) 


.Ajj^JJ ObL^ LgJ jj^vwjj .aJ'I3 

aU 1^- jisl fj2»T aJJI t^^sS" bl^T aBI pjS ^ JL^ jdQ\ jfj)> 

:a jAJI a*jj»vo ^ oloill ibl 4)t j 4b » Jail t)t 4-daiil OJlM (SJL 


.165 


dbb j%J 4 lajd*A« j ajJJI a^j-jll ^jaJI j^Aj jl jllp ^1 jic4)^' 

LJi j»l*il J*A>_ *ij Jsjji’ J J^*5 (^>^1 4)1 Js~r~ll j co >^JI 

.I 4 I "«Lwl"4At^j lOULaJlj tOlSa?-*>U.I 
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^ i L^flJ I b l ^ L&^*»Jt I 


^j^ll cOU jjjjjJlj Ob jjjjJ I jl 4ilJb>- 
oUS" y coiLLl j^Lvol LgJl i g - £ 

O O /j— a 4-jj_J J— a 4-J j 3 jj ^ 

jt JILaSjU&VI j^juVj .olTjlj-SL!! 

4 

4$lk)l Ob JjS> ^Jl OLwoLJUI 
I Ju ^3 tUUJJ jJl^\ o?-LjI ^JIaJI 

Jl La y^p J Id Lwwd 'S> oilll j) 

Vj . jjjjj’JI <Jupj jj* &La j* cjA- 
jS^l j-a J V! Ol_£ j-*dl OLru£ JL?-jJ 

.Ijbr ^ab I^JiJLijj LgjLDl 4ilSo jS! c4*11p 
CERN ojy*> ’^a oaa ^%.al^ 

C(^JJ^LA) DESY c ( ul^ ) 

Fermilab-FNAL JU _o*>Lajji j^j 

SLC^.Jl c ( j— £ I— £\— s— **> ) 

l£ j . 0^ Jl 1 o«Aa L»j^ . (bj j J 1^ ) 
<.Ja-V aJLaJI aJLIsJI j-a S jyS 

(JU .Oj jjl jl j~ol 4$ yd 4 *Jj£ OLalji 

^JJI ^£*0 .J] .^al J*y£" C*Ol,/C^l 0*XA 
0 ^ dl 1 jjw jv&j 3 5 0^2 £Lj 

JJLaM JJ 2 -JI jli cLJJi £«j .^S 2 7 

.jJ ^^jj^Sll ^jj^ill jA ada &bL~a 

c-U J ojLD l (£ aJl SSCj^wo.j-oJ 

k*si Qj ^JJI j coa^Jl ObV^lb j*>L«Si 
o I *ui I iutlSo i I a jJj . 8 5 jpxj a jJs-i 

.jd Jl <L**Jb) ^At^-l £« j*£La 

6 JAO jl ^JjJl Ida J*rf2»wwd C^wO .(J^l 
20 .<L>~jVji 


<U oIja-j ^a oUmJM ^*»lji 
^Jl OL^-^i-l J CUas-JI J^L?- j-a o^lil 
AM<j£* %i i .Ol jll ojJJl jJLyaj 
^IlyuAll 4 a)U OlwJ-l 0 JLa J1 p O^pJI 
4alAc^sJI J 4 -w^i j^*- Olj^l ^IJl?s_^-voLj 

Vj ,O U ^Jb| frbj^ 4^b»- Jl_AajJI j 
JljLaJI oJuJlJ cJjIasJI oJia Jda j 
Sj^H (JaJL^ll ^ljL^-wO*il J *>L?- j-a VI 

olw*J"l s-bj^ ^)l ^l La j>dJ jl 
jjl vJUJl oVbrl Jb? SUail ^Jlp 
o^pUjJI j oill l s.L_> oIjl?-j j^j-U 
^Jl ojja-^ 1 Ojb^fiJl .Lg-jwj-j JbJii 

XajjjJI &J^-I U- jJ j^SsJI ^lA^Uab C-JjA-l 
jJ Jj^- UjlA-a ^5^ojJ J-^>VI J-a 

OLi-j-^i-l s^Lj O j-^j J -3 ill I 

La ^Ljj ^Jl olw>J-l oIp j^a ol 

tiO l <0 Lp j_~*va . iO Ij^a ij_Lm_S^ 0 OP’ 

L^JaAa _ j^sOll OL^w^J- 1 
^l J-MaJ — OUjj^vSJJVlj OU j-JjjJI 
Jb^ Ijl?- oj>^ oLp j^o 
cloud chamber, 5 Jl 4J^>> 
^^JLpLp^-J. 1 oLwj-^J-lj-r^ cdUi Jla-jj 
.j^saJI L^-m 2 a-j jl ^jb jjljiab Lai ^lak^Vl 
oda jp ^Ul ojnaJI oU-^Jbl ^volji 
.4P j^a iJuxS pkj ^lj>K^vob OLa^UsJl 
^Ji5j oLp-j^JI oL_?-jJjjLiJj' J^L?- j-«j 
j-a UjU IjOS" Ojj b 7 ^JlJI cO-O^-Jl 
cb^J^j Laj j^jOaJI j jJLll oL^jw^wo-?- 

Vj .*& SM 4JL^ OLa^UaJl OA^I 

^ jg ; t O La ^ 1 </?" 1 1 0 a__A 4_^o Iji (j I J dLa 
^LOS^V JjJfiJI OJ^a ai 4a jJbil (JfiOSsil 






aJ jl? UjJ I jjw ^ 

2 7 LfcjJaJi 5j-5b jl_ac>u 100 

I *AA l ^ I Ao I *xJ I ^ . I j\a 

dll 3 Jju p-j cJujJsJI Oj-jSM 
. j^aJI L^d^j 

Jji o j^j ja oUmm^I s-Ujjd! ojy** sy£ oj 

^t** 1 'J l d9 ^ cA***J jiJ I 4 j j**J, j-%J I I 1— £* ^Jb 

jjJjj .4jjjjI Aiji 1 9 aj j-ci I Ija 
^j»vQ bo I 1 I I *A^«J ^ - -- - 1 I ^ io J I 

. ' J \ J I I Aj j^S, 1 AmwmmJ ^ I dJ b-wb* 1^ o ^ LJJ 

j c J>kj£ 3 0 0 0 J?u j<&\ I JA j J*o*jj 
^UjJ 6 0 0 0 jj* JS ' I ojjj-j j C ^J b !j C L$^J 





U jl IjJI Jj .^jA* 1 I LJ a J 4 »Jgp oliU^TI a Jia Jiw Jljuj 

J ^ir I jjl jJI <A^- A jA Iclj Jj J^- ^Iky «-Lj jl j j^JI J jji jjl y j^jj^J 4J jl^ 

J 4JJI jJb>- (wjL?tP ja 0 jl?-I j! ju^j J& ^bdl J *UJ*JI e-'iyts <d*ib U jlj .tex^jij jj^ll 

j® LjjLs jl Ulkj jjA**c%^j j^j *x)l ^LJaII j . l^J ^ >1 1 ^c^jj *)! 1 c jj^il 

j* jls ciU-l flJia Jj .jt^jl^cplj ^Ij^b jjk?uj 4 %Jp jjIj^- (Jls- 4JUI 

d^jjj <.Ujp jlS"* Uju^- ^IkJI IjA j^-jl ^*iJI c^t-^jJI j^o^jJI ^JJI <.dJ*s ija lii^- ^Ij^^fl 

.l$J &lgj ^j ajoIp js- olj^uw jUo ^JJI aJJI las SjJI &Jb objlj^ 

5 JJ~) ^ £j\£i otfj^llj OljUUI ^ ilil jfe- lij jl^Jtj J9UI ^ t>l^ 

• ^ 'o^Ji 


j ou y^HI 

♦♦ ^ 

s-^Jj ^1 Jaa) jl ^ Ljl L?t*klj jJuj .LjL?- *lj?“l ^Jfcl *b*4 j£jj 

cj ?- 1 (Jl jl£« Jj&Jj jbiUI *b&Ubj JTU Ujup ^b^Ssib LjL?- J 2 J y il .IgjjJu 
Lbxs^ lijj .L) s-^Jj JS^ J^-lj jj jl ^A^JJ .usi&J J 

^jJI *b^^Jl J^JJl IjAj .J^aII J 4jb^^il oj^-Sll JS^ |JJ’ ^?-T j j 

1 JA Japxj Uj .^yb^^JI jLJI (^w^ bjL?- OLla^- JS^ J <UJ^uJ 

jl di!i .ob^JI b lju ijw y cuJ LUk ^Jl Objj^^l jA L^i? jLJI 
£i?tjJI (_ ) 4JL0 Objj^^l & y~ j£ ^IJI OL^-jJI jlJ ^A ^b^^JI 
4?-^JIj jUkll Jiw oj^rl c^^bJI ^IJl^uo^II (Jj .ObjjSflj 

?^^JI 0 Ja ^jju lila j^jj -jy«A I 2-1 
Objj^Vl 6 Jij i^-lj jyj*\ bJJii jLj #: 

jjJLc I jJI I Ja jj^Jj .0 Ji^lj 4Jb J jyw I 

. 4 ^UJl 4 Jb- JcW ^ 
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o t> jj &) M oIjIju 

^ jjJjj ^LJj cOb jj%^J^M ol j££> l)J 

jyX cdJJi £«j . Jm3 ja b £ 3 UT SjLl J^-L 5 Jibto 4 jj j^o & j?- kS> LLa cOb^*» j^LI 
<bjliiil l^bt^uj Jjdl Ja>-L UUaJ jjjil OlS^ Jj^L ^Jb ^llia a La jj^il ^ 

^ oljILJ aLa j ^LaJla IjIj. 0 j jj & I J^! jV JjjI j*a*JI l^a*^ ob jj&y\ ^ j .l^j 

.IjuI ^T>u^4kij Jup^y&b 

LtipSM a La (J Ob jj&y\ ^1 Jpl XJS- ^ LS j .OjLl flljJ J j?- 4j JJT &. Jl LlLI 4*^ JJJ 
^J^bto ^wol jj clJul jyca ^Jl oJjj i ^J^M 

*U-I c^j^uil aLa ja j .22 L^bj 

J L)l ^LJI cObjj^^M JA I 

Sl^Ull .5 jJJb j$*>Ip 

A^jj&y\ ^ ^uii j%ij 
LiApSl! 4 jI$j*LJI ^Ijlp*>U j^jJI jj 

^*uJI j*aL> j jSLU 4j j-^il oIjJlL! 4 r Jjj ; ^J^!l 
UT .^lladl %)* Jju 2 2 4bbuJJ liS j Ob jj\S\)^M 

J* (*A^ L^ d ^JS> i>\ 

>T %b *Uj Jj*Wi> ^ Olp j^j Ob jj^^M ^ y>- 

Jlj^l Jb- ^b Mj . Ju I ^IkJI !Lfc ^lp 

•O-jJI jw&JI J&pa j .49^ Lai I ^1 ^IkJI I La (£j*i jl 
j^l jj j ^Uajj <d!l ^1 aLLJI I La Sj ?- jJ 

4JJI jyJvjj .^Tj^JI jLJI US' <b j jJ j l^i? 

:4il?- ^JJI ^baJI iLfe Jl jTjiJI ObT JmJ^ 
ijWttjy* ^IjjJ^'J^JyJI'J^jJ ^ 

.3 

J\ ij * j .ojJJI J^-b ^UU jlawjIju ^ oU jj&y\ jjJj 

jAjg£j ub-^ji js'l &j <ti jyUoil ^i^ll I Lb of 

. 4 J%)fl Jp OiU- ^f 4,3 ^ Ai\A & /■ 
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. 2 : ^ 

.jiai^ ote sy 'ji'j ilijj uj f&jVi tij 'js* u ^ J <d)i 

.9_8 :«AP jJI ojj-wo JUaijljj^ll 
. 1 9 :^M Sj^ 4pjj> ^ljjL&l#tfjU>Uiai ^'jf 

. 5 '.y^ jJI ijj-vo 

. 7 \y ±?- jJI ^d£j| ^jj l^j *Ulilj|> 

t 1 ^ c<iUI 3 \p cj2*wvs^j L>5^j 

^1 oL^w^i-l yu^l y* oLjI^JI jlu> ^J»vwj lil 1^ I 0 

4^vJ dJJi JS" L£J Ji j . U^JwJ J5^j Ol j £\ j ^1 jg-L/fltfll 45^0^11 4 j jL^mJI 

J* <uUcj UJ jJJJ 4jLa^J Jbuj 4Jbw 4JJI < J^tJJ .&ilJfiil A^IJulj <uU- j 4 JJI OjJlfiJ 

^Jl ^iLii^-l .Lu£-I ^Ul 4 jL^j ^1 4j yS j .<ui&o Ob jl y j *ilj J j^blc J ^bjl^JI 

.4*JbJI ObLJ-lj O^ptJI J^- ja jLJ^M LgJI jl ^yuj 



^3^11 0 ^ 1 4>» ol jL*>! 

3 1 . ^ y£ I I *AA ^1 jy*j 4»j *0 I ^ s-^i I (j I ^ I *Ul!p’ I ^ y& y *L*o 1^ ^ »XiS > 

j£j> .OU ja C-jIj (Jj cfljiJI ol j3 iij?* iLjjjr&l 7 J^-jj 

ojLilj s-LwJI oj£j ^1 oUJaiJ UL^j oj£j jl o 1 ja!I ^o!jLw» 

?5jJJI oljLw> l ^&~Py 4Jjj^Vl ^aUSII o!jIjl« J! UsjI 
ja ^y Ja j^aJI ^-jli OjUj ja $?- J* ^y U iJCt Oljbw " 3 !^ ^iJI{ 

. 3 .'dill I o*jj-vo}fj^k3 

^ jJI "^u vo" ^j^ll j! ^a li^- s-^iJIj . 8 jl 6 I Jul ^ j^3 1 1 Ju I jycu ^ 

.^jV! ^ LoLc pj***ij 4Jjj&y\ ^iJpSn (j! 
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j ob jj Jiw oUw^ LgJ I uiisaj jlS^ .S jA JjSl ob jj\S\J^M cuiJu^l U*up 

OU^i-l Jiw 4w>- jtfjL/l?- ^Jfij l^J I cJUluS" 1 c4ik-*AJI Ojl^tJI .oljJI jJ ob 

J j& jt^r JT jb Jl j^JI jjjbjJ cJi^y UJ j photons. Ob jj^aJI c^I c4jj*aJI 

. <J I 0 2 2 y <J ^ ja J^Co <L*J2j CUd IjJ I 

«.lll ^Ja^» ^U- j ^Jl oL?-^ll jLiuJb 4^«J} <ub^k? jOuj jl <J$j^* 1I j 

oLiJ J^Jij fj j 4&J 6^\i\ bL?-l sj^aJI Jw<w?sj cdJJi £aj .oj^u /&?• ^La!I Jup 

dU& Uad 4 j jj J jjnSsJ^M <1)1 Ja^-jJ Ud J .aUdldl ^l?-j ^bJI ^Ifiil Ol ^kd Jua 4*kika j 4d y&a 
^jLujjJ 4Jbll oUKlI .^jJaII Lj^ £3L>jI (jl b? L&jSj II &cJa) I 

:£3U j^i\ I j ia JS" on^cJI &^kJI djjJJI iLJ cRichard Feynman jUjud 

lil ? Olii <1)1 lil« .«j*kJlj Ob jj 5 ^!^! ^j*0& lJiS <J$yu 
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bgJl old lil JU-I bUdS^ j IpLkil ^Japbd oU^-l Jo jl i yssj bgJl old 

<b>^)l <ubjfi)b bi£ l)I ib$J adj^d 4ib^k? C)^ b$jl dUd .Obj-jil JO 

coJuJcj ^3jvj y Jjo Ji5 Jo ^ SjJJli . .. Jad LgJo^S l&Jaj Jlij+azj bgi ,<L^J 1^*11 

.Oljl O ^Jj jdj <-*£' \£ Sy j £* ^IkJI 5 y*&* l^yP Jo yz£ *)! LgJ I \j£ 

.Jad l^Jo y ^ 4ib^k? Igj I .SljJb obi jl uIxmi ^jj Jo jXj *)! big I y j 

lg^*dj 4ib^klb dJudl Ida ^j+azi Objjs^J^M J I ^aj iJi^M ^Ip bUdJ Jt?-lj ^baj) S^ryj 
cdI!iJ .Ja^alb <ub^k)l j*Oj j^Jj ^ JSj'&t ba*>l£d -.kwdJb Ob jj^i)l L^j j^yzj ^Jl 
<Ud ^ y ^ I .^y baJ b^ U>w0 o?i<i/? Mi** b Si . JOti I jfi I jy*S lj dd b^d J*pj <U2j j£ m) Ij S | c. 

21 "dbv 

b-vc I a! J^^ 4 Italia I bid m3^L wu jr+#Su ^y ^b!l ^b-bJI y%jk 4^t vwj^ 

."Quantum Mechanical Motion" iSLi I boivJI ^J-l" :^a ^JjLJI Ida ^ IdjJt?- 


UlgJ <bdl*)l j^P <bJa)l 4Jb!l OblSil ^dJI jbud iboSfb ^^>-1 o dgouJ b ^Pd 


! ^bb*J I I da 0 l£ <La^ 4 j «3^b*J I 

jy S !l jw* jl j£j: UiS jisJj" cbUd jl dJbplk^wob jlS" Idl tdJbbJ J yj JJaj ^!" 

0-1 <Uo oib ^ jtJJio (Jldj J bb^ij Jj>-Ovo j c'VLa dbd j ^a^>" dJjSf "? diJiS" 

22 ."dbir j> o^l JW d I jSb W .^1 


^*iJI il .^IjJI La dbud 4 JJ jy£j I JjldjJI J 

0 jJ I 1 ^jjJ 1 a * ia bd bw^ 1 ^ b ^ ijij d Id j%p I ysAj 

. 4 J M?- Jj>- bJI LaO- jl dd bLadil ObjljJlj ^JiJI oJia jl IjJLib jl ^ld t JbVl 

Ob jlj^j fidjjj tlodp jlS" Ud^p JjSsJI ^Jbu j <bbw» aJJ I jJ>- did 4 jLp J ^sijJI j 

... ^ dUdS*' jj^^n jy*j jl bfl^" -^b Jb ^b {jp*xu*j jl djd dd?-jlj <.4 ji^1p 

^ <b I j ^!b>- ja <d!l jl 4 io" c^u^d j 4<b- jdxj ^dJI dda c-bUJI Jlj^o ^Ip bU-^fl 

"! jT"o j^b ^!J j^JI J ^1 d?-^j jl jSCc 
.117:5 yS I Sjyi ^ 0^9* ^3>2j UJ^ I ^^iai li| J o^jSlIj cj\ jUUI ^Jj'° 
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l£bl Ji J oU jj&y\ 

^ lJ ^ 0^ ^ ^lP ^ ,i,ww *^' ^»b 1 c3 1^ I I I ^ 

fi.^J3 JS" cjL/a^-b cjjAjJI tjbj&Jj^M t*U~JI cjb-tJI c^Jj <jJg«^l ^Ull ^Jwj^c^ ^1 Jjb- 

? j*wJI jllp ^£**11 I «Aj 1 <W*P jJ <jj dJj j ^>1 

^Ip ^upj ^Jl cl)^ zj***) ^1 c£*^ ^ ^^IjJ^b 4 *aP 1 J^tj ^*xJl La 

^L^-bilP 

jljJ^fl J )j&) i I . jljJ^fb ^Jlj^b tJ o ^lil kuJ? J 4wJto jtfjUa^- Jt?-jj 

olT 4 $*>Ip Uj" :dL^ii JLJ j£ Lj& j .SjjJI J_?-b oil jj&L !^U 4jw;-*-o olT ^ 

:jUa^-b 4$*>U) I flJia b jP^ "? jl^lSfb Objj^^M 
&t A pI 4*~*> ^3La jl Jm 3 U jS^ i .<LJ jj£jy\ 1 ^ ; o LpI j\i> oL) jj%^J^M j jJJ*)! 

.SljJI ^jP Jju c r w^?- cJflJ^tJ c^lkJI J* ^yj&S\ J^!j JJ^i 

col^JI jP UT j .4jb jjr & JI 49lk cJi col^JI O/viSI LJS^ j 

.4jbjj I ^JI ^iSlk Colj 
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Jl I ju* oUj>vS3l L^wj UJ £3 c "sub-shells" "4 >p ^ ii)&\" ^ jj&\ JSvJj 

.<uJpSn <ju ^jU-l Jl Jbby jl <L?-jb>- 4$lk Jl .jl j^uob 

."Jjj^aJI" J^Siyi oX&jXsoa 

j .OUjj jiiJ jX^OA jA <J Jl J ^4 J "jA j jjjiJI OIjLaj j 

cUliJI cl^-j I J OU jjjitJI j*»zj j . j*u>dJI J u^kJb <.bilp J OUjj jiiljJLA» |t-&l 

.4JliII 3 0 0,00 0 4 P j^j 

^jjp d I C-«j|^kAj ^W<i»Wv j I ^A jj Jl OkAA 1 1? ./3 i LflkXiP'^ 

^U- o j^UJI oU j>vSsJ^fl c-kPlk^-wol lilj . JULJ^M J UL^-I oljjJI oU jjnSCII I*l*j cj^jSM 
lgi*>lp Jl dJUh Jju s j*j JpI 4&\k Jl £& jj j\ 4$lkJI a jia a jpL*c JUbJ^M 

JT bJ l Jj OjLJi^n -Ljup! ^JjLLwwo ^ jJ I (3j3Jl Jk^dAJ b i ^ \a d*A*Aj JjJj£> 

^ 4i2*14’ I $- «Aj *i*a a j j£***A d-JJ? Lb I a jjS"* kli I 4 LL 2 J I 1 J Ia bj^- J I I <«■** LL^a) I 0 *AA ^0 4»J»$P 

JpLbJI I*Aa Jaii$ J &- lj Joaj i lilj .4oJap 4k^- UiSj ^UbbL Zj k?- J5" Jwoajj .^Uaibl 

. jljJI % ^JJ^a J £ dJJi jP cOU jjjaJIj OU <jy 

J £ 4Pj*^il 4k?JU Ui j J^>aj jl ^yJI oljki-l a jia ^Jaj ^j^-I U^p^ 

JjT jjU 

1 J ***!£j 4»J ^ ^ C^i ^ ^ ^ ^ gj) k/?l 1 ^*WkCkiJ 

.^Ijll oljJu 

jjJL OUj>vS 3)!L cOljJJI Ja"I^ ^Lkd jl oU ^kuJ V # 

.a IjJI J ja- 

.l^j ^Jikyaj’ ^1 OU yjA. Jl Okia OU j^xc # 
^j^a ^3 ^-1 <J$*Ap Jl JAflJ uL^axc ^Jl OU 4dli^ OUj>^))!l LaJUP % 

.AdlkJI ja JpI 

.4kls^Sfl Lgj^!L>- Jl ^ jl jjnSCJ^I OkXa Jjl4 • 
.AdlJalL 4 j jpxJua oL jj ji jJJfij caJ^^I L^pIpI Jl I^Pja-j c-LjI j ^ 

.p*Jr \ dJDi OUj>vS3)!l LgiJLlfij ^Jl OUjj^JI dkU # 
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Jp oL?- Syr J Ulc JA Lw?jl Jl J-A> ^Jl 4*JjS?l JA /■ 7 0 


Lfr^c ^Jl 4jj^aJI oLww^i-l oJia J jJ J li UaJxJjj 

^ Lta*> ^ I j .LupI ^1 allaj 1 1 

\'^"* r l ^ jJI s-j+fi] 1 ^P" ^vw^«mX] 1 *uJp J - / * > ' >r l sj»mS 1 1 1 ^Jj 4*»*j2i 

LS c ^ ^ t j^L^ I U ^ LaI I I 1 3 1^ . g- I I wL& ^ <U fcA^sj ^ a) I 1^ 4»Jp 

JjJDI <Uo C-JUUj 4*uol <u!l Jb^aj ^jJI JA L**£^ l«J^T j^XC 4 j I ^1 ^-^ji dJJi 

i^bJI ULs "j&j:" djfc UJup j .JaiiS y^H\ 

<ju JJbj OU jj^Jj <lp ji xaipl <u~j ^ jj^l ^ 3 *A£ J 5 ^ cJm 3 U i ur 

£Slk)l ja jJ3 ^o2>\ oUj>^))M j c^lkJI ja j$*Ap JS" Jj&j .4P- ^Jl &JpSM 

< J pI : Sl^JI jp xdLkwO JljuSM xilpSfl j . 4 J jjJJ ^kiJI 43lk 4 j ^o-^j 

jj^JaJI ^ jL>u j%j cfll?ti j J&v l^Js > I J j J jj&y }*?■ jbjzj Ujup j .xSlkll j* 
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Mikro 

Waves 


Infrared 

rays 


Visible 

light 


Ultra 

violet 

rays 


X Rays 


Gama 

Rays 


■ i r 


- Ifl' 


iff* 

ii" 

if" 

ib 

id ' 

m ,k 


ID " 


r» 11 

i# ,p 

!0 ' 


ID 1 


m ,!l 


- iii m 


- m j 


Jj jj d)l co jJfli-l 3 *L^j ^jJLj 

li^ ^ ^) 1 Jj I j JU L ** ) ^ J I ^ ‘j I l _j j 1 tg 1 1 

to jlJI 4Jjjjd)l OU***J-l (^tal ) j^Laxol Jjjjk 
4Jolj3 JobJ Uj£J .4lxo I 4*tob CJ J+OJ jnS* I cJo3 jl I ^S^JJ d)l Ix^c j 
j^Uaxob iil^ill Jls- oJj^-jil ^L^Sfl Morpho Butterfly, j&jj* 

U Jx£^ . Jfl ^J J ^ ^ (l)^b I J I J~*^J J 4— LS^ I 

Jj J u<j^l 4^wi Jj (i) jJJI I j_^-j 4-^bM cj-mxJI oU^ 

I J o Jj^-jil tokjj^l bMi-l 4k^>l jj 4jbj^ ol jUj 

JjjSfl d)jUI jjSo c4jI$x!I (Jj .^UjJI Jj Jixb* jtJ Jjjjl ^ jJ J 

.^lo Jl J 

jJu^o j-o C-^udl sj^aJI jtfjUa?- oflJjSJ d)j! d)l I JA J 

J jJ u^Aiui .l$i^j o Jlpb CJ^cJI ^JtjA ^jib ^J| 4*^S^j 

L^m^* J j Jj Lp lo J (1) ir I j I ^ . j^txl I J <UP I ^ j*^ CJ. 1 ^ cJibi^u d) IxwJ I 

j*wwJI ^yo ^ J Li! I fij^JI JS' jtfxc ^«w*i-l jJJ j d)l ^aj I JA d)l3 c J >j^l 4iLj ? jj 
cj^xl I I jj ctojjiflJI j*j2xj^ .^jli-l ^j LwwJo 4xo ^j*^aj 

3 JA .^j^ijl JJL^jj bploJ 4 £^jJj c«^ (^1 4xo ^2j ^j^XiJI ^yo ^jLaII 

U-i 4Jbo 4vol jj Jj ^Jl J^LaJI Jx<iXj cSJU-l 
.sj^dJI jJisAo cjudl sj^aJI JIp J jJ cJaSjxi .1 

J oLjyi-l ObjjK^JJ Ja3 Jj ^mJ^I d)jJ cJa^jxt .2 


- l^^ 1 

.4*J»Sfl j* \j&r oj^S xLSwJ ja qPj^\ J, Jxa5 

.4mJ»V| oJLa j* IJb- 4 *mJ i)jJJ /pJ 
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^ j&j jjjlAJI U 

AiiJ : o A?- I j 4JLJL?- j I j-5 I 

^L?s_«JL jj_^sJI jJJ>- 
I I £. Jj 

^flJI ^IJu^M^cyuj .la^vS'l ^1 
(jJ—p-l jIj-JSM J Aj_?-jl I 

•jHI 


. A*^2AC 0*AA A ^£*AJI 1 1 ji 

.A*^yJb a jjg«,<2? ^JJI jiJJ Lplo iSlj^l 4 jL£~ ^lp I J jj oflijSJ .3 

.^j^-l 5 jfi j La cJa^j^ \jj£S 

jl ja j**p\ o^L j£ tojJJISljj J <LLaJia 4P jjJJ ^Jl Ob jj^^M jl 

ja Uajl Ju yi)l j^-T jlS^d ^1 jiijj l^jilpl 5L?tS co^ j^\ <jv*Jb ^y 

L^-Li I Adlisil ^glp cAb^/v^JVl .4 ^jjJI dJJfe <m*S' jp**+Jb jjl]\ ^glp ^\ jB 

oJj& ^Lj j .a*L^S I L^j lj IkXo ^1 & y ^ y <.Ob Jj jjil I ./T.-a ' jJ^ a^LoaI I o L a $-Lj I 

^P j^xJI OljJJI ij)\ A$L?)fbj .AjjOJI \^f jjb jljWl j^J cA^L^a)! 

(£y jl £>LluJ y<**)l J^ij j J£^ y^*JI d^j ^ jJLj JJ&j LaaIjlpI 

.tehjs«A j%P "qjj*#" 

jj^j l Jbil ^J*B . jLJ^M ill ajI JwoP ‘tikj2-> i6l yi y*^l s*aa AJjliLo ^ j 

j^L«i lj cj^l ^iSSlIj ) £pLJI JT £s^ji* jl (^rij o Jbbto yL l^jli Jl?- ^J^pLJI 

^pLJI 4^t*^wa)! ^fljjlalbj tyjJil 

4*J 1^ oj *xi I yj ^ j£jL) L *XiP c . <ip L«mJ 1 ^jwQp aB Ip I ^1 ^ 1 o »aa I ^ 

XJ I c Lid UT ^ . AP LmJ I L<.jT J At? Lwj 1 i5j kAj Lj Ld 4 bb I til I b ^ I ^jw^P 

^b l^jjlio cJlpyi ^8 JplijJlib Objj ; ^J^!l 
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. j?j$\ j ja t)l IjjVb *^Jl® ^IIp kjj ja 4oU)I oU jijft I U) 


^;;;c 4L^£^ ^ »Lj2aJ I ^a j mL^J I I ^ lisj I ^ 1»*> ^jj £ \ ^ ^ l 

:<JL!I Jlj^JI ^ J ^UJaJI ^-b LS^ c^Lail 4^wj LjliJj JjJ&u ^ jlij^fl 

<Ad apLmJI a*x& ^1 jJl^vvo ^s> ^Jw^aj fiLiiLd 4 £L*o $.1 jas-m^J 1 hJ jy^ $-lul ojIj lil 

jt^wo^aJI 4fb jSl tdi!i JL^-I Jlibu jJ ? 49^ Lai I j^acc jIaea-SMj ol>dlj Jlo ^!I j jLaJI cJ 

Oji j ^wsJI jLS tdJJi £« j .1 Ja- Ot^l j 4 -^LwJI J 4-o 4-o-^^-l j 

a*X& dill* j . jLJ^M ja 4 ! I 4i 1 ^ ^aU aj yxj dlSyjj Jij I U £ i US^ cad?- 1 j 

.5-^mS JJJacjj L(£jiJ 4 .^%-Laj ^iJI ^%-LaJ t c4UI^A <U^-I 

LJp ^Oj c4i ^ jJl?- ^ ^ ^l-bb dl y jl j£j: ^ Uj o\ y j\ j£j: lo "jlSvo" J5" <j4lJI JjJa- Jii) 
d ^ ^ j Ua L-j I ^j-^JaJ I ^ -b&J I xbiJ . tXj ^ ^ ! La j £ I s- l^-o 4 L*£ U& ^as— o ^ a -j 
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.1 fyS* & jA 4?-U-byu£J cj*£ JA U*Jj IgJP ^Jyu ji ^Jl 4 jIJL^Uj Jiy 

.<d!l jj ojyo+0 j JS" bjib ^ •■b <jw<d*JI jjkJI j ^Jjhll jl jL^j I 


J5"* jplill ^ji)I ^jj^u £JL& c3lj Ui w dAb ^ja ^s> jJI ^Ip j 

Ijta Jj?- tijJij* a!o^^a cLouis Pasteur jjuob ^j! Ojj*^ jibJI ^Jul Jui) .jj£ll jlSCo 
23 .%!l dJbJu£ 4 jj%T jSCJj 4 JUI jp ^3jlO* jJUll 213 jl" : JUS ij c^j^jll 

Aj <UJ I ^ l I i3j 2 I (.Aj a ^;.*~ 1 Jjii^ 1 ^Jiw 1 ^jP Jjji I ^ Lj 1 |%Jaj UiS" J 

U^jJ ^LmJ^M ^jL~cj .^^Jo ^ <- 0 jjJj 4 ^*^ J A ^JJli cdbi-l 

^ IjlsJb ^aji 1 ^1 US' J 1 ^glp c-^Jj ^JS^ c3L*w*> 4j Ij kX^S" LJb 4 j L^j ^1 ^bL^ - 

^JJI Jj^kJI Jlp Ijl?- 4 o-£* 5 jkP jlS^I IJLft JaCj . 4 JJI jJU) 0 jlTI ^bjl Uj?- JjJS- ^1 IgJ 

dJJi ^ J J J^UI ^^Ip 4JJI ^jJApxjj <j\~jI$j*>UI 4jj9j 4JJI jlSvo^fl jJub ^JjAji <iU?eji 

oTjSJI J 


Sa5r Jt^Jl Igj I jit lat&i oljii 4 j (%j£li di *U»UI 'ja iijj T iUI ot y jjt^> 

Ui| ^JJji^ *aj \ jit udsAi fUi I j UIJlSIJ jJ$l\ 'jaj Sji L^jIJpJ Lgjl jit ud&i 

. 28-27 : Gjjwd OliUJUll flil^ ^'-OJI 
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cLgj \j$\ jo? ^dll U ?jd*JI j£ Uk&xJ dJU^-?- Lai jj ^^Jl ^L-JoSM J bu^j ^dJI Lo 

laLu*>l ? 4bLo &JL!Ij ^£^-*^1 j d<*Pb aljil ^£d^-l J I ill ? l^lilioj l^uljj j l^JLJol j 
^ a l^Jlja uv Oli^L?-^!l dj” ‘dJJj^j 4Lo^!l 3 da ^Ip <w**£ dii$ <.l)*^I <C>ljii L Jl 

cOli*>L?-^n dib c^m-wJI ^a oljiJI cJlT jJ 4jSl <. 4 ilS^ j^p il^l 3 da j^J j ."dl!a J c^m^JI 

V^ldl j .jtfxJI jp £aL£ jfi\ y~ ^Jl oljJJI <ju% i3La j jSo jl c-^cj jlSs! 

Jp ^L^j^ly- JJij ^aL^jJlJ SJudp alj* *3La jl al .y*A\ Ida Jp jj^Sfl jw ^ t iLL*ll 
^Jl 4jLw^)I OLlajlj^l Jl dUa J C-^JI ^ jiJ .1^*^ OljdJI Jp Igjl j&”\ j*P^!l 

.obj?- 1 $~j U*$ oljdJI IgJ 

Old?-^)l ^**^1 Oldj^-I JdCj .Salll Jl Jj^lfiJI J OljdJI d*j dJliJI 0 jla£-\ Objji-I j-UAJ j 

cj^l jl J’Uji SjyL^JI 3 da J j .SaLJJ djLo^^JI j^l ^J-l adii ^Jl 

Ollajl j aIavoI O ldji-I JjMa j^aJI lfrsd*«j OljdJI dJLoUSj .OljdJI ^ Olpj^J^I j* 
Ob^OJI j^Lol Jp j \j£<5 OlkjLtfJI 3 da jl ^jju b? lUSgUa jj^i\ odi-l 0 j& la ad£ 4 jLo-*S^ 
Jp Sa^-^il Ob jj^^fl 4k~ol Jjfej jdj tOljdU djb^^JI OL?tdJI ad?cd>j .OljdU 4jb^S\)l 
dP j^ry J .L) 3 1 y ^dJI Sail I ^jjj Jl <uL£ O I alii fj Odji-I twd> y .^■jl^-l ^^UJI 

.Sail I ^jaj J iCdJ ^Jl djL^I OlkjWI 4^al olJJU ^kiJI 3 da 

^U^3l Olk>lj\ll 

SaIpSH Ob j>v£)^n 4S^ djL-<i- s _^JI oUfi-jl>vJI j tldjl U US 

Ob jj* aiP j^^b L ^"jl^"l Iji'^P (jl Sji J5^ J-Pj .OljdU 4j^-jU-l 4 j 
(8) j&Lprj\£- \ L^dlpl J SjJJI 4 j Ja^P jl j£c Objj^^fl adp ^^a^l j .<lpja^J jl ^kuJ 
Jwo^UiJ ^^"1 olji objj 5 ^!! oljJJI JbJbwwj jl Ll cadJI Ida ^1 Jj^jJJj .objj 5 ^!! 
I^xaJpI obj>v£!)!l Jil adp IgjdJ Jj£j jl Llj cVtjU-I I^xaJpI <j objj^l dJUiJI 
ASljIda J Ji J* ^Juiiuol f JIJ& Si i£*M ^ U a ^ ^ ^ 

4jL^SC!I oUsjWI ^Ip 4s^ ^ il dwvoLoSfl SjiJI ob jjSSy\ JaU Jl ol jJJI j .d^jU-l 

.L^wj U-i l^J Sj ^Jl 

objj\SCl)!l adp sabj Jjdai ol jJJI j^dA ^1 - &dldil S yJI 3dA jl Jl S jLSVI jd^j 
OljJJI £0 Olkjltfjl ^IjjI SjdJI Cd^ — ^ aS^fl jJ-l Jl 4)?-jU-l l^dipl J 
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Oji ^ *&#• 

j I Jjo j .&aul)l lory $ jJJ 

id jj&y\ J* o J*a£ 

4JjJ 4krflj £l? jJlJI dj& j aJL » 

d^^iJI uylA ol Jl 4 I j* 

24 . t y»j| uy^UflslI b> jjX'b* fji*j*djil JJ& JyJ 


^Jiail kj\jti\j ccovalent bond ^^aJ&Ldl Jaj LtfJlj dome bond ^jjSM J&> LnJI :^a 

metallic bond. 

<uL**d)l OlJadj'dl" ^1 a)I dlj**JI 4s^l^- Olkdjj OUjjA-I d^ iS^UJI Jjj 

j/dJ j/ ol jJJI Ljj /> /I Olkd>dl uju£\ Igjb OlkjIdvJI dla j weak bonds 

.5*111 j/da! & / OLT ddl Juj^ OUjji-l d^ cOUjiji-l 

.Igj /j 4 jL/j ^Lkj Wl a Ju& (J cjU^^-b cC-^tJ U 



OlkjUIl 

^wUj L^wj L^J oU <L*2jULc J&jI>JI li-a a J a ,«*>! I jj 5 J-?*jAI olj jJI ^ jJL> 
a^jjI J^2j U LgjjJ ^Jl oljjJI ajSj .oU jj%£)l aJUj (J) Lg^ilpl ,j oU jd^J^fl 

Jaddcuo / dgxa SjJJI Objj^!)!l aJia dkpb a*?-jU-I Ig^ilpl Ob jj&\ 

JLiLvcb IgsiJpl oU a-*jjI j-d j^Sd L^j Jl! ^-11 oIjJlJI ^ >jJLj d^ .L^uo 

^jJI 1 A?tO d jScj oUjji-l j .Lg-*-o Ja-jIdOvo I Ol jjJI j-o OU jdv^J^M 

) ,3/W ^UkJI oUj^- d^ ojld^fl jd£ j . (a~~*£o ) 4 jjj- Lj OL^T >y oLkjl>JI 

^ A! Jbjll j ^«v 0 La J .aSoj\ jJI Akvd jj j ^1^11 dV 

? JbAI l*Xa L^j jJ d^l ji ^ O^X? tj d^ liUj ?oljAJI 
^-4 jij -I^T A^Lp oIjLju ^1 OljJJI l^J j£j ^11 OlkjIdJI <J fljyu d^ ^ c^jJI 
dl OljJJI d^ J& C;~JI d/i dl d^ c/ .J*^U I /j OljJJI aJij d^l 

J^c ^3jLo OjJt?- dl ^ ^kilb ?aJUj d/d dl V?"jU"l I^jApI OUj>v^J^!l 
^^uJI jl S^lj! jl ^ i / ^-1L^ LjjSf cojAJI Olj^J Js^d jt-^“l d^ J^l 1*^® 
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J-?-l J"* b>-LuLa 

HI j-l> J Jj^l ojJb^-l 

li$J Uij JJ| (Ha Jiw OljJJI ^-0 /^So ji jJ j .4jilgj( 
.0 aLJU 4JL!Lj cOUjij^gJJ 2j-^rj ^JLu& jlS' li .1 -lJ.I 
J*$aj OljJJI Jj^ll 4 Jfl ^JLI I iLlo ^ 

^j^kj o A li I j Obiji-I jij>3 ^^Ip JJ*I li-ft 

.bJLfi 


V>aLJI olbUJI 

oljJJI j/2aj jl <j\a- .li j^iwo Las3j oljJJI <jy olkjWI ^»jJI ^LJaJI <^Ij 

<uilpl J OU j>vS\)^M j^aJI ^oIa^j cOLkjl^vJI Jb-^1 j-a Ol) jj\^J^fl j&\Ju 

Jj $ Li- 1 J 4r<wlA" 4 w^A L ^2^- I **— ■* Lj j^r I Jj JaJ 1 <3 1 C*AtJ 1 Jj ji I i^JL+S' jij . <L^-j liL 1 

/'i^ALJI"Olkjlj : JI aia Jl Ia.^^j 
J li)! U £ i UT . J*k3( <LoaL*JI Olkjl>dl jwiJ lkw~j ^!ba ^Jsaj 
. 4 JW jJI 4jjj^)!I Ipilpl J ^^ail jiau ^1 jjJI J*<^ jl 4iJj>vS3^l &JpSM 

Sji ^ wixl <juj( JI lgjUjj I ^JJ ^JP o^bj Ji J*P j Ja-I j ^glp oji J 



OtjJJI j£*j 


^JJ! ^oaLJI JailjSlI J^lP j* oJuJl?- Obj?- 
.^jli-l Igjljljl# OU i jj&\4£ 



**) 


L ■* f 


olji Ju 4^U)I OlkLnJI <Jdhaj 
JtSwl jt I j\fS li^Ls-Pl O^bdl 
i[ c^gj^S M OlkjIjSlI 

jj$£)b 0^*-* 0 Ji' f $ M > 1 
JSjJui* J Zfp? jli-l 

"oU jjsSLMI j-4 jaujJI Ula" 
) Vf 4£pUll J 4**>LJ 4^lP 

25 A^l J^j 3 
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d)l dJJ3 j .4 j Ij ixfr jjAJi oj L>aLJ Ikjl J {jfr jj*L$JI oj j Jo cdJJJJ .$ J iu*»a 

^ ^ . (H 2 ) d)j^J <. JbJb j .lJ Ij b jJ&S \ AJLp jj *L?-JI Uj jjr&3\ d)lwl&* <jv^- jj*L^JI 

JfijWb" dJJ3 cL^wj U-i OU j>v^!^!l ^~oUb J j£ Olj jJI ja j\S 131 

JuJjJJ ^U-l o^lil JiCdj ^Jl .^xJI... ^aajSflj diijl j j^bxJlj *bjJ-l Jda d)^Uil d)J .JJJLail 
Lo L*$lj Ul J I Jii c4*ajJI LjL?" J l^ jl LJ La I J oV^lj olj^^M ^a 

.l^o (JaJbj ^Jl OljjJI Ifj J* 4j JaL I OlkjltfjJ 
Ob jjnSsJ^M ^jJ JJI IJ la j£a Ji?-jji I3li : Jbll dl>JI ^Js> 4jk-^!l ^UIaH M j 

.JJI ljufe Jl do- j£a yxj Js> <.\&Syrj»Z £- 1 OLjLSCII jjJj 31 ?o!jJJI ini’] Jo^jl 
?l$j Jo (1)1 OlkjLrvjl a*iA £*k^O ^Jl <uikil OlJ Jl s>X£ j£ oLLJ Ja 

JjLa jpxj j£ 0*l?tJI 1c cjU-l OiJI Jj JT a*b^A- ObT ^a oUs£I J 

(jv^- J co^jjJ^JI J- jk*pi b JjLJ" oj' J# Jfi^jl jJj (1)1 -b jJj oj^ ^a 


O 49.5% 


27 


Si 25.8% 


IjjJI <jo*>ba ja (l) ^J-l OlJ ja Jpry 
^jJI 4ikil OlS" Jl ^^asSfl jJ-l jA la tjS^J j 

c<U l*X^ 4d jOa J|j*J| ItAA Jp 4 jL^’^M (1)1 ? <U d) I j*^Xa) I 
J-l jtpiS' £A Jpb& V Lju j+pLiS’ *L ?- jj cd^U j-a 


Al 7.6% 


h* L <£j^\ ^"L; J-O cJUrjJ(j^ Jc(4JLaU-l OljUJI) 

[IVhLii ‘--5L ~P J* 1,700,000 (1) i Jo J I I J I 


Al . Jp 




Y v cii Jl Jbi^-J J^aj clii I ^jj UT j 
q_ va \|. . JU^-I j- 0 j^bp 1 0 8 J I Jo j .oj" y (JjJ 0 

300 ; 00 ^ 109 


^jJfiooJ'j-a 1,700,000 
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djo&\ ty* 


c4ji-l OLjI^JI <L**Jb j*P b-*JI J^\ J j-CL * j 

SJUJP jJj OLT ^a ja i mr S jr^j 4^-1 OLjI^JI 

jtip l)I tb 4 jI*JJ U^a Ijj^ cl) ^ <Sup jJ 

bu<£> Jaii$ La ^ j .1^1 \j?” lmS' ja jl <^L>^!I 

. I Jp- <U^1 I J jj^^J I tjP I lj^" 
y^H\ ^tjjl ^J^rj iaSsJ^M ^0 J J^J c^Ji-l ^LiP Jiw 4 £ jjsp OLi" jJ J sj-S^J 
jjJu^Jb ^ jj^SsJ t ^l£l jp 2 ^ 1 j .Jjj^II olT y o^SCjJI j <>*JI 4*>Jp j,doowde 

^jA <loPx*p ^LSvLj — 4&b£j 3 Jj JP 4vw0 JjcA OLj yj OL^j — I j <jv3>c*«£^ j 

^^Ip J ^j^SsJ t Sjji j l^^JI jA la cdij .Ig^l y- JjLa Jl?-jj ^1 ^1^11 

? ^a J ^*!a 1 ? 7 

jJj 5 A?- 1 jJI ^ Olji ^Jup ^a 4 ! lj^ **J 4-uiLwo^^ 

l^j '^y>£ o* ^lj^» j*p$\ jj&jj 

<JJLj ^1 Ob .j>j&\ ^-ul pij 2 yrj p ja j*p^I 

^jP dd *X?x 2 j jl LwC^^d t^LjjjjS^ X-L w<*L**} Jj-bl i ^ « ,a ^ 0"9 ^ 

flHr 

I fi jJJI ^1 L^Jp I 3 jj . 4dl^ £) j IgJ 4 L^La> 


K 2.4% 



Na 2.6% 


jd~o jd 

Fe 4.7% 


CrMnlFeCo 


»n* H -. m MjM )lu £* i fnw jftSr Kjg nfAVo TcJTu 


JtpL 0 tij&i \ j+Oi& “\ 7 j 4*^1 J I ^ 

Wj* (^tj O^UUxll Jjf oljjs^l 
J L^U ijJjjj 3 jl*J Uij j*# Ludl o Jla 
.^jjJLII M*jt d jJL-Sf 

djjbLI c)(jJL^t Jli C(Jj^l UUjJLSj 
. JaJIj gull l|l jjll ^ iljpf Jl 
j*tfbp c^Pja^t djJbLI |JUb ^(ja li^- ^Lsa^II J5% L cdi)i 
.tiJU i£* LaLm^(j cAmPss) ^Jiil d j|il diii U dL^'U £) 


mTa_ W Re O slr 


NdPm Sm 



ftUAfpPu 
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j ^Jl j^SCLJI 5ji ^a 5ji j**j 4Li%Lo Jjkl j JS sj j! 

. I ^ I ,jjp y 1 1 I 

l^JS" ^«wm^»J <lL*o ^Uo I ^ I LlbL 1 o £ tX^iA ^*<0 ^Uo ^jp I o^ »A5 ^ ^.«ww»'J I 

polygons. OkUia JSwJ jl Uaj I j£c US" i4P yba J^^LJI J jSo Jidi c£J ^k 
^ j* ir^ y* .IJ &• U^p Ijj^ £L*LJI Jiw tSk&JI ajiA *lpj 

cJISwSM &iL£ J**>*>Lo jSi j U^« JS" J b jLoo JjJ^Ss!! OljS ^jlp jIS" ISI cJkll 

^Jb Ijj^ <*-**11 Oby*- UjT SjjS" ill j jj^JI SjS jP j .jbjLLa* jli^La j 

.fllJ-l *u<*a^M 

ja ^^-1 Oby*- j <j^- ^ <• Jftik olji ^aj ja j jj^JI OLS" ja Obj*- J j 
jj^So J 4jUIJL?s^voI ^JL«J J ^S3l J^* J ?~ I dJUiS" J L?-JJ ^ j .oljJJI <ju*>U Jj Yl 

David Burnie^jjj JuLo oUlSy La .jl yL+i^l j J^axJI ja jjdJI Uia Jxc Obj*- 

Life: SL^-I d)l j*£ <cill <uLS" o^jlJI 


jj^kPVI SJbJui il 


UADIS’ jJU .dU ^1 <juj^U u&jlr \ ^ c*>ba .4iUJU 4ibP ^jIj ^1 OUjiJ^ <JV C. £*i| ^1 

(ju^U ^>fcvdl J j^j -L^« JS* d iSt&S' J^tbJ ojyw? Oli*>bPl Ijl?- U»L^ 


Cl 8^24^2 J^I 9^28^2 


:ULc 


• j I lj ifl^jj^y I j& ij I : jj^ l Up ^ ? (jUj j^- I ^ *U 4Jb U j I Ja 

. OjjS' U I ^jP JjJ-*l I j y a I jA ^1^5 1 jlj 4 j^MI ^jP JjJ^l I j yfi jQ J I jA Jj *ill j I dli 1 y*tj 

.<L~~y oli*iLPl jl olji lyrj j&- 4j I jA Ua ^U^a*^J j^ill 

dU A 1 ^Jp 5 j)j j^Mj 

C 6 Hi 2 0 2 

jA Ja ? Ua jA U <.j^j ^ oUj^v <uJj| jjjJi Ua *^l 

.j^JI j& Ua : JU-I (j *w^r Lp^ ? ^pT J j^^a 
^Ijll APjXW ^A ^ JuJui ^y*py J^OJ t^jJI oli j< j-^Up 4i jSLl 4ijLJI 4ji*)DI OUj^“I ^L°l 

jtfjUa^-l ^jP iljJ-UI Olj ^J| Syy .OljUl ^AP ^jP jl 

.^Ll ^Aj c A?-JJI 4 j;^-L# 




^ ^ * ****-** j£?y 

SL^ ^ry £jl j> £>ir ^iUll j* **\y-j Hy/S\ '‘ , TJ . 

29 . ^Sll ^ J&S^dlj^l j.t*Ui 

t4j^l oLjISCII Jl 4 v«*JIj ^jjj^JI dwojfcb JsJaxj 
J Nevil Sidgwick dJbjJL^> ^L^SsJI 

Chemical Elements andlgjLTyj SdL>^lj^L*)l <ubi" 

la Their Compounds 

OLT jll SJS* cLw>- j^bJI (ju IJU^ I d 

JjJ* gj j* J& \ LU$ f Jji .1 Igi^So jl jS^c ^1 
43 Sf lq\j& j£ Ijl?- 4*afiU S ^J&aj lJl& c jj 

30 .'VI s*lll dl&st JS3 LoLol JSLu 

"oU jj^ jj I " jt-vob d^r jj II j d j-jj-^JI d -0 ^ tf Q d j-^ll oLT ^11 j 

JaiJIj t^yuJaJI jUll j^wa^j OlT ^11 3U>t^ S1 jL£ ^j_JI iJufe J-o-dj j "hydrocarbons". 

^jcLwlJ y I Uja Vm^U *A^ 1 I <mJ IS jA jlji I <mJ ^ ^ C^JjLwdl 

Ji^a OU yjZ jjU^JI ^/vsajj -4j jU-a-*-^ jJ'bJI S-£i ; ^11 j*>L*ol d 1 ^ 'J-JjJlj 

d^ L~j*>U ^rpuj .*.*>UfiJI j^tJj ^1 ^1 4»wwjJb SSjJla ^l^a d^d^l j 

d^y^l^l I ^a J&z*j I I d j & j • ^ I I d I I 4^-^.J I 

4^*X^uJ*l OUjJjdJIj J^j 1 *^lka 4a J ^ ud.1 4 jU^!I ^l^llj ( .jji 1 -L?tJL!l ^ I Ij-a d-dJjd-dJI J 

.JU^vJI 


dJufc OlJlSCal ^ j^l3 jnP ^jdJI JaJI d^ clij I dJbjJUwo ^L^SCll US' j 

^1 4j^jJ b I dr°J • ^ ^ i jOU JjJ jJ 4Uoj O U JJJjJ 4uo dr° S3 I Oj *U I 

SjS 4 UI Jji?- Jifld .Ss^Ualb d dl J ^ ^ cojJJI flJia j* SJ&~\j S^L?- 
^Jl l£J - I oLjISCJI ^a jiall cJlSuII ^Js> Sj^lf LfbcC Sib^k? «-^*S JS' Jia cd^^JI 

.LgjIjS dr° ^ 

.126 :,LJI Sjj~* 44 *i ijlTj t^jVl ^Uj OljUUI 4 jjj^ 
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jji&\ J* cJpU? \s[ ^Jb***> bU 
? **yry * J?*£ 


Si 


& 


ol jJJI oJ 
d-^'jd 

— --9« ^ 

-V. 


dL& jl ^1 cOyw OaO ^TJl) jl Ju^? cLaj .OiJbSj^Lp 1 0 9 olj j JpU j j j£y OS' jjSOl jl jdJ Ui jaJ 

. JpIOJI Iju Jl ojLiyUol ^yOj I J?- O^a U? jO 
.«.! Jl jl Jj jOI \x*Oi *)!j tuyrjjO^JI £* £<*a?-l OiS^ fill j c dOI J*~d ^^1*5 

dh Jjjlib £*aj d*>lO ^JOail jJ*ll I JA cJjJOI dj?xd cj?*J I Ija ^Jpjj^SM OjO jJ 4jI jib 

v ■ ,i ijJXA 4*lp Jjllaj jl <£ ^ ^J llj 4|%pb Jjj?S***0 jA J cjjJjjOl J^vm^I ^Jl 

- &0*a J*j ^Jp jjaaJI Ifr’O ft ? jr* &jA° J 4P jOjll OljjJI CJIS" jJj .IjO” ^*>bO I jibi I ^ LlsJ Jo?- Mj 

cOlOl jib* J|j . did- 1 j-cdOS j-u jb ^1 Olj j oiplOi c4y*a Lbjj-Ji JjjP-O jl jj J jjdJI ^J-P J-^sP-J 4Jw-*-a 
j dd* *U J^l I CpIjjJI £0 Ijj5 Jpbt*i»d ^»wd j^JJ *U J^l I <i»j|jjJI j*^f (,^g*J& ^ ^j«lp ^*Jj£ jl jOip J»*^^i»**yM»d 
j j^a%d jiUJI Ija Jiw old- 1 jl <J O0j*i?j .(!) jOJ^Ij ^vo _^JI jy bO" ^./?V ^jj^j 

• ? 4j l^d I o ja ^iLflj ^.dS" <.j^j 

^ If c45 ytll ojl y>- 4?-jJ JUP Jj JO frjfty j-v^w^SlIj j^-jjJl^JI OOj?- JpIOj j ^iJi 

olili? Lit I o^bjl 45 jX il Ojly*- 4?-j^ cu*ii>jl UJ^ j .45 jA II Ojly" 4?-j^ ^ <-Jaj jj^i <-lil jl 

.s£\ 4P till jj^J (Jldbj t JpUxil ^jLJj OUjJ^-I 

"energy activa- "kd^il 45li?" j^l ^ obj^-l JpUx! ^j*>UI 45liail ja jiS II jd-l jlkij 
j jSsj jl cfrlil jj^J jd*JI Lfd<a^ Jv>t*+£'*)J\j u^jj^sfll cdtsll i^j tiori”. 

. kvjvdl 45 Lb ^bl IgjliLb 

jjljxil j>«Jb If Jjl?- ajj-S*' 4P j — j OljJlil cJblid c*>U5 ^bl ojl j^~ I 4?-j^ CJIS” jJ .^U5 ^Sn5 

Ol jJlil oJLf-Ud Cfr^jJI j^j Jil j^j*^l ojl j£-\ fe-jl CJlS*' ^1 tl j*^aII jlS*' jJj .4*dflJI 

^v-OJIj jjjSn ju ^L^Ldl 45011 jl ^««d Uf . 4^JaJ I d ij^-jll jjl jxib Oil I J*>b>-^l bf i.*Aj JO frlay 

J^ 0^ Olii -jd-l I JA JUP oOJU 4aj*>UI 405 jJ I Objljxil *)! c^oHjj .j^jSlI ^0 old- 1 frlO^? Uli OjMa 
jj Jj ^ jJI j^aJIj jdj^l jy 450llj Igi^P o oljldl Cy—Oj c l^»Jg^d 4?-0^j cl^xb^j cj^jSlI 

^Ip frlOll 001 O0l53l j&- Jfi^Olb OJU-I Ia^j jlil djlbf j j£j jl c-yjy 1 0 Jy J lp J^l jPj clgJ ^*- 
( l Ij 45^0all jO^sj: OyjJb oJl^jJ J5 j jl J^l ^til d JA J5" jl 400- ^1 I JA jOjj .oLOI J,i 

.4^01 Olbl^JI ^ (_C>Hl iQbPil ojjJI jJJU cdJI ij* l^»*^' 

OTj .lgia?-*>b ^1 ^jbjdJI jyljiil OwO ^Jbtil jj^ ^Jxy cOLUdl dJUb J*A?t5 t^bw jA OTj 
ol jjjp "?44 j^ 9 Ob"j (."^UiS"j t "?l jU" Jiw Ool cyiljlaJI 0 JA Ob- ^fl5 tOljJI JO-jO 

Sjp^ja jj^l5 JtoM^lO dj?- Jai5 40d*ill Olb d*>lO ^ja 4 JI jl O^c b jl jl .4^^! 
"? jjdliiil Ula ^S ol ^jJI j^'j "?l ill" jl ^1 O^iOSlI OOdSlI Ul .jAAib 

^j»^P I j jdj jJI frOlO I ^1 1 ^ L wwjd lj lj_>J 4-J— ww d Si I o J.A Ob»-l od I j L®^j 

.0 Jill ^AJblOy 

I J^- -btOl j ojj^ail cJjJx^o J! jji^lll J-Maj O?’ c4iaOJI aJA J-P j 

4 Ob jljdl jl OUi 4JlO^ Olj^^l J-^Oj ^jJI jda^t-jJI (Jl O-w^jJL 

d*^b- ^ Iaj^Oj ^y jl l^-ljOJ ^Jl j j^JI (j 0 J^?-jll 

J jjj 05" t40li ojljlj Jap jaL oOJ tOli^Oall 

• .8 6 ifrOJI ojj^JtllO^fr^'jr Jp jirdJI jl {... cOJldl 

Ob J I JJJ 4 OLJ jjj cObOd- la5j fr^Ji J5" jib- J5 4 j lj 


:Ol^lu«UotbUJI 
U^\ O \ki\j6\ 

Igj jA) OLjJ^-I Olji <jv Jj? jJ OLLjWI 

.OLjji-l <ju lo 4 jL**j 2!I Olkjl>JI o £jliLo 
Jj 4 <j’ v d^° j£j <J Js-LJ jl j£j: OlkjLnJI a jia j£S j 
.Obji-I ^IjjSM <jy*^d 
? 0 ^ li t Jj^J Obji-I ba*^ 4b**?- 



j^jI& jJlgjjiiLg- 


i Cj[jjjir\ jl Lcj 

.dJJi -Uj OljJJI 

1 ^j£juj LgJfiJ^J ^JJI b 4L>ij 
U b^»>^J l ^^3 ^ ^ l l 4 l^ 4)^ (_$ 


Ol^jjjij 0j£* of <^?»d 

dJlft oUjij^-l (jw 4iL**£il OlkjljvJI djfij 
.OL/jdl 


OljJJI j?- <-***?- 4ibi£ J^kj jl Obji-I jl Jj jpi . Jl ^jjpx+j jl JiSj ,4 jLL£ 


.l^o jtj 


jtJfiAO jSf 44^- I olilSOl .L*^ ^1 44 jj* 2*)I *.bo*£)l 4 *)Ij 4%0-aL OlkjLrJI aba J 

U j£0 .oLLjIj^I aba Obji-I aba SjbS J j&> SLi-l i^il obj^-l 

S JjUo Jl^JiL jt^CJ 4*i-l OLjI^II s-Ij Ol Jp - j j£c ^Jl OLj jj-JI jl J&u*i .Objj^JI Jbo b?-U 
<jy cJ^waJI ^bo*^)l JfijWI ^1 4j-U-l jl Iba ^ju j .OlkjLfJI aba J j^3 4^1 *j^M 4j*>\j 

4i dJJj L? j .oLi-l ,jJj^J OljJJI <jy ^jiJI ^b>»>^JI JfijWI 4>-li- 1 Jil C~*J obji-l 

.4wAd j^jUi £*i?tj jl ^^rd OlkjLtfJI aba o j$ jl 
amino acids 4^Sfl j^U^-Sfl ^ Obj?- ^1 -Oy jl LS^c j 

4k^ol JJ 4vuaSfl J^u^-Su & jSil oljbll JjiZj J .Jp£j jS\ ^ 40Lj jjJ\ ^jdj^J 

JiLij LgLeC UjJsj 4juoSM jj?Up-S!I fiJia vlju #} I OlkjWI J-<^j .4 ^aLj Olkjl jj 

cJ IT lil ^1 4>i-l OljlisJI J L^jII? j ^^Jj l)I oLjjjJI ^ j oUjSfl 4 j^\j LkLcI 

4 O LJjjd I OJt?-j li uOLkj Ij^l a JigJ 2j?rj iiLa jl jJ ubJJiJ oLaj^M 4-bVb kLc^M oJ^j 

.5 Li- 1 li C(Jl^lL j 

jjj^j Lvjj Ijj^ 4^A*kJI Olkjl>JI ^jj ja ^ jj l 4~ L gU^jjA 5 ^JI'' kjl>JI ^^Jjj 
4dL^I ^jobol ^ jJI u^bii 4 ) j^il Obji-I J&cj 4^b^d .LjL^* J aAJU 4w^j&1j 1 ^ I jil 

JfiJ Wl 4llvjl jj 
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<>jOl ^^4 Ju> A* Ojjf '4)1 of Jj } 
' 4jj^UU'4JJIoI5>^ 

63 o 



Jll :3j^s#dl fr^ji-l 

JT j j .L^jl ^a*j — "Vlil" — SL^cJJ 0J& j^l JjLJI j\ 
b^c^JI jaj . /• 9 5 (jl /• 5 0 Jv I >u Ijl?- JjLJI IJl& j^jSM OLjI^II 

4s^U-l c*.lil jUp Sjl 1 uj^ (JjZ**? ^Jl 

.ojl \j£-\ cJlT U-^« i*-U <ii J&rjt jLSCo J5^ o Li- 1 J&-J) c^j I JJ I <u*uU-l ^ L^J S? I ^Js> 

<Li-l oLul^ll j^sj t^kil J#j oLJI a$jj ^ aJjuII 5-lil SjJa$ 

.oyj 

^ *'«<*> [px^i I j I ^iXjo V ? i-U i! L& ^ jJ j J^uo ^ I cJ IT 

. Lj^P I^j ^^* jP 1 ^ »LwvvO^ l^s»J I l^v® <£p^^l I ^ 

(J I U jP^ 1 1 ^glp ® ^ 4s-li 1 i ^ I IfrX^’ I 4^3 1 jJ I 

dJJj J U^S"* U jP^ j .<L?-l^-j 4 jT J j AS c^UJJ (jO j^il Ij 

ls\j* U JS^ lil OUl 4 j^I J Lib li I *-L jljUJI ^ .1 Jl?- 4 Jj jJ? Sj^a] 4j^I 

^Ip Ujj l\J^t Jpxj ^lp dl!i j 4 j^!I ^li J dil Ijl^- fijyu^ c5-^° ^ 

.^Wwwijl ^ ^ ^ i ^ 


76 


jSl 40 jl j^\ 4?-j^ I ^3 j^laJI dJUb (J «-HI l) J& (J S~JI 

.43 ydl Sjl ^ 4^-j^ <j JU*Lo J^Pbhj 3^!" jj*^lj 

^^Jj 2 . Hj 2 O ^ij^" <J 4<j’blJl2 J U j^ji la -UP to^"Jj I J if&i++£ V I ^-jj j 

oUfljl>JI cPJUflJ t^UaJI l*l$J 4^wJ j .Lo^Ua^ji jl 4*lll £-^j-^r jib j-^j J jl^-i^A-l jlJLfc 

Olji ^iP-l JiS^aj Jplp ^1 JjJ-j J 4 j’C*s-**£^lj O^" sj 11 ^ 


cii ^ c 4P *bjj ^blbj c^dllsJ t ^^u^a ojl j^-l 4>-j^ £3yj . jj*L^Jb 

4?-j^ LJb- Jt?-jj ^ cdJJi £aj . JpUJI 4*Up OjI \j£-\ 4 p-j} 4j^J j .Ola^LaJI o^bj 

£-11 I ^ji j&& 4a j I flj I I O j3 jj -U23 . ^jP j ^ I ^Ip $-11 1 ^ji ^Jl^J ^ J bJil b 4»J Ip o j I 

2~o tV 4 j^\j ^£*1)1 dll j»a jAdll 1*1& JJi^ Ji ^£^1 b? 4(j^j*^l J £-LjI 

JSw J j! JjAji j*J 4^J ji-l Jl £&jiJ dll J*~i 4j^U-l cijll Jj .j^jVl 

• 4wb fljj^ OJL?u La jlj 44 w<j^JI Jo^bj 4 j I jJJi -jilaal 

pill 

4?epJ £-111 OUjj^- t'igj?" J^ j^Si ij .4»^LJI jnP 4jLo*Ss)I jp\j£-\ jj» *b*U)b dilj*^^ 
Uj&jl?-I ^jJJI — ^ijbJI ^yj Jia jl \j&r j^j oljJu olji ^Lil 

.£-111 J& JjUI Ijia jl Ojbl j^SlIj 4 ^Lo b JSlJ L)l*bx^i — JbcuiM! Jjl3 Jxu^a 
3 1 • Lj Lr^S" £.ll I 3 i 4 jLS^ j L/2^* b Jj b jP ^ 40^^ 

(J^lftXa $.111 ^l ^1 4 I j A~*P 4-Jiljj-^-SsJI £-111 < 

olji 1 ^ lg j ^ ^ lj .4 

^J^^l 1 1 j'^'-^ 1 4^gi i»l 4 ^ J ^ J 1^ 

j*fl;S> 4^t Ji J 3^" J 44lg a ^j 4 JL 0 £-111 £.^ji- 

j^l J^^ji laJUP j 4?-jJU 4^^a jj^L^Jl 


cr^rjj4^JI 

©-C) + 




- V 
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Jj Jjj Ikjljj j j^aJI I^saj <jl j oLl^x-JJI oJl?s_L> tc-Ll 1 j-a Jl?-Ij 

jyp $ j II?- Jfijl jj 4jb jj J*^JI JftjWI '\j^Pr jjJ*^JI hj\jil\" 4~^j**a^-l 

.4Jb!l j j*b ^u?-jj J*^JI Jaj LtfJI ^jJj M .^Jlj^l J$jb LaSfl 

^l£C?-b j^saJI 1^2a*j *.lil Obj?- jt^Jj J JSC& j .j^-T JsjI jj iieu\jrS\ j^^jj jl ^j^cx ^jSsJ j 

.ljlxJ^ Jajl>0 LjjS! JjLJI l^iSwj c-^jJI lgi?bb>-l ^a 
( J&& .Ojl j^- \ (J Oljybl 4ajtAa ^lp SjJlflJI L^SJ I «-lll 4%^-jjJUgJI Olifljlj^l ^X US^ 

cu^£a?J I 131 c^jLLa jpxj ojl terjS £& J) (. 0 Ltf Jj^JI ojl ij^- brj* cjaxjjI 131 

ojl j^- (3‘kj*yr ^Ijj# ^3 j .^Ja-j *.lil ojl fe-ji jd&xjj cob>t$ *.Ij^JI ojl ^ ferj* 

<UIaJI <bjl j^-\ 4dlkJI jl ^1 La ojL 3^!I j J£ j .ojl ji-l <b>-j j <j oj\*S^ oL$a? O j J^- ja Jj ^ s-lil 
(J ^ll I ja Ijl?- SjyS* t&S ^ry :lh~*j MLa Ua .oLi-l <J oj%*£^ JjIj 9 Igj *lil Iji?- 

uUuo LS" bl$ JjAib jJH ojl brj* j^-Liil oUibJI ^a ba*So *li! jlS" jJ j .LaL*?-l 

. JrO^Jl jl ^^^b 0 bni 


I j\S lj JiS dJlg^J *-lil j \ lc j .j ? cXJ ^3 <U^t^ <bjl ij^- 431k ^1 s-lil ^^ r wJJ j 

jJ : jLJ^M ^»-l ^flia O J^d^i J 4jjI ^ terjl l)LS (.Jpx~&\ tLj I 4jjl j£-\ 4SlkJI 

42 ^ La-w^ I^U^i jl ojl j?- &rj* j c^jij^ ^Tj^ 3 6 ^A 4 i^Ia)I ojl j?- 4?-j^ 

^^vaJJI C*£ J-a-JI j| il cljL?- Ijyu^ I JA Jjj^a Ob-j^ C-wwJI J^li JJuj .JJjJa J?-j^ 

^iSlkll ja Ij^r oj>-^ UaL^-l .jJall IJljj ojl j?- ^j-j^ Jjjji jl j£j> olx-Lo 

ojl j^- J^"j^ jd&~ ^1 fijjJj ^ j^- ^ jJI *-lil ^jla /^p c^l c<3j*J! 4ijl ji-l 

I ^i«sP «<Jj Ip Lv 0 ^>»/3 >»1 jJ^ Jw^aJ I c^^bilxll ! 0 ja Jja La Lw ? y j lALc ^1 . ^^.^1 

.Lr 


i-lil ^LrjjJ jjl (j JLoxj ^i^Lp j^p L+^ipu I ^u?-jjJu^JI JajWI Jjjj cdJJ 3 
J ^rjj! j & I LjjL j^jSfl ^Jp jljll jJfiAa c^lj!l Jj .^LUaJI <u!L?- J I^p ^bLJI <db»- J 
a J^XJ aljll J^P ^Ip t«-lll jl J^ ILLS idiii ^aj .4bLJI IgJ^fL- (j IgxP 4-L^JI Lgj^fL?- 

j^aJI l^dJLj 5-lil Obj?- ^LaJI Axu^-jjJ^I Olkjlj^l j\ ^\ dl!3 ^ yj -J-a^l LJ^P 
$-111 j jSo LJUP 4wU?-jj JU^JI Olkj Wl .L^wj L-i 0 Jj JP Ol j^xd dJJ Ju ilj^j . Jjlj ^lSc>-b 
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4 .oil & jif ju**ui ^ of Jl ijto 

.411 ^ Jp gbll ^Ul db» 


cJjU^ Olji b? 44bLJI <u)b>- 

.4?-j jJ I LT y j J& j j^aJ I Ifr&y 

.i-lil ^ ^kJI L )j£± U<2jl^ diJiJ 4 ACwJ J 

£m2j <U9 c^iiilj JJjfja C-jil lil 40^bJI J>j 
o jJiLs ^kiil o j*ull LL& £ k3 
.$-111 ^1 4^wJb cjil^ ^s^jJii .dJi ,,p liJI ^1 

ol ^p ajj ^1 Jejgun JUhl at dli 
I ^ I j»mJ I c-li I ^U- k j a Lj-k S I i j—& 

JJS l Jp Sj*j aJbliJI lo j£)j cL^»- 

? odfc till 4w^b>- 

JbJI Jklb Jlj-JI lJufc ^^JLp U j_P^ 

^Jl JUJ^ji ^ cljl?- bjb 411 Ujup :^JU 


ij,l $-111 J^j il .ki£ 4^cJ&vo wU^j Uj j 4<dS^b 
jj^J I ^glp k«^j cd dfe flj I I 4^j ^ ^1 <t) J*&J $ J L^i ^ ^ 4 + flj I I ^ JjiP <0 ^ [^ ^JJb I 

Objl^JI a I Icj .bjk- 411 Jkj 4&Lk)l adfe c*£j 4&Lk J^Jo -J 4il JjjS -UU-I Jj&j j .^lii)l ^1 
. 0 j Q***V*& 4i I o Ld I Jkj 4<b ^ S^j £ 4 + jJ I Jup o Ld I JJ ^Jp J I S*d I 

<dJ I JZ 3 jJj . I ^Ip o Ld 1 ^ ^ ^ ^ ^1 1 o 4 j j4i I I I o jjb a 1 

:Otjl£JU J ^Jl 4 *aJI dJlft VkAl aljill J Jbuj 4Jbw> 
£jj)l <u ^ dj*#?3 *t$ jb** fyj ^ (i-^ ^ fUdll ^ (^JJI 

3 ^ 4)jj^^ ^i-2J ifJJi ^ 4>l Oljiill 'J^ Ofj V 1 ^' j 

.11-10 :J?JI 


4^g>Jdi SjjS« 4jU 4^1?- 

terj* jup Sjl f Jup j 4j^o 1 0 0 fljl^ ferji Jup ^^bu <^111 j\ U5^ 

Jup Lclj 10 0 A?-jjJI Jup s-lil ^Jbu ^1 4^j^bJI ^ ^Jj Mj** 

? I ^ li . j ^18 0+ 4^-j *xl I 
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I ^ Js * i j^zj I Lmj -j^p l*^JJ *aJ I c 3 ^»a^I ^ 

^Jj .(j\^-jjJugJI oLS^ Ju Jui c^wJj^l iJia j^ij .JbfljVl j^UJI ^1 c-A?"Ml j+&L *} I 

Ig^dJ zijidj ^Jl j^bJI oLT c^j j jJI J j*U-I 

J ^^-Sfl j^LyJI oIjujJla JUjJua"jA dll jl$ ^Ijll Jj "hydrides”. 

. «-li I jir j£r 1 ,/vJ I 1 0 JJfc 

^oj ^ Jj&SM j^bJI (JJ Uju OLT ^11 dJia jLJp Jglii jjLjj 

juj^la) dll ^Jjy, il .^j^o Ja^JI IJufc dll dL-L^ ^Jg-D jl jl 4 LJli tdJJi 

y-T ^JL&j .4 jLUJ 0jI^I^j^j£4j^o4?-j. 3 80jjjJfljl^&>-j^JU£ (Jc>s^rVl 

•X&- dll *w^j jl c^j jjJI ^IbJI liij 4^^"l o j»« jpjty il .dll jjJxj 

j* ^1 c^ij^ y^p Ju£ ju^j j S jl^LaJI fiJia dll j TOO— 4?-j^ 

^ (ill . ^bJ 1 c3 I^wmJ I »D 1 ^ jjri* ^ ll j • tyyp ^ 1 00 jl tXjic j\sb I 1^^ I ^ ^ 

? JjjXJb ) i-lil >T Jjj-LA ^1 ^jj jJI A£-l ^iS cJdL^tj 

l® «ap!j3 I^-Jp jlk> I yf* ^ 1^ £.Uj»j2JI ^ju 1 jiS ^1 

I O ^tJ I jjj . I j d I ^11 ^ ^ UJ I jrS> j j I jJ I 

Uiws^ c^jlsP j ObjljJI d\ <j\ j* J & I l) 

jj o-XjLJI L?- jJjJIj tL^SsJ lj s\jjJ&\ yj I j& jl o ^tJI c-aJx^jj . jLmJ ^! l 5 L?- 



fr lil J JU)I ^*kJI yjj JiLijj ripple bug . 4^11 s J^-jl ^ il^UtJJ L$ flSi c^kJI obj?- 


31 ** * # 

.4*?- OLUaI! b £?• I y I 


81 


jA 


AJ ^>6 *Ul)l # Ojjfj > jVl j ol jUUl ^ ill 

.jl«ft I vWl yj ^ 'dull ^1 j^-j ft iljj Oljil 

li^j* pi'&Tj .ji^Jlj 'J^UI ^ ujj^Ti jdlj ^**SJI ^ 

<^jUS y i>Lj f I 4)1 ^ -Oil i^ol 9>®^li* 

.34-32 :^l^l Sjj^> 


l^JI A^-l^-l L^* Ulc <U^o . ..OUj^-lj OljJJIj ^j**<^**JIj j^r \ 

Lgxo *i <U-jJu cLajT o jjTJdl jU 4jUi coLi-l *.lil . jLJ^M SL?- 

tex*px*pb\ oLiiCll ULc j^jSM j* \jyf \ ij?r Ja*d &\ US" c ,j^-T JjU <uJjliU 

j o*j~yj JjSCll jlj oIs^Lao J ^£o jl ^ a J ifc JS" jl 1 ^!l j .SL?xJU 


. 4^ lU $ 

o LJ- Ulws£^~ *Xd ^Jj LwJ 1 1 I aIa U. I Uj L a « ^-J \ ^ L j ^jJ I c-ll I Utfi 

£^4 LUjI j 45-lil JM*- j^UU a Li- 1 ^Uu j 4 jUw» <dJ I <wJ* j Jii$ . jLJ^II 

Uia J j^SsaJI Jl LjTjill J j^Ull Jj? <JJI j£>kj -IjUwju JZ tjjprbzxj 


:^j*0ji\ 


&• <d» <d* (%J£4i 'CjL} *j «t« <-twJI j* 'Jjjt ^ Jlil 

>j dlijJlj iy^lj yl^t bi olSrj %ls £>lj» ifcfc # JA3I CTI> 

.99 : f UiSM 5^4^)J^p0 lil?>‘ Jlfjj^l 


jjjjVl :^lj)IJOJ) 

0 2 I j l£ ^ ^ JJlJ\ 4cJgJI ^1 t<uU^J ^a!UI ^J l *%Ja^o 

^3 ^3 ^LL*JI 4UkJI J^ jl dJJU 

iJia jikj ^ ciU-l aJia Jsj (O s ( .olji jj* UL?-I Ji cdJUi ^«j 
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^jp Ulc jjs (J*)l i <l!p jjll 2j jjj (.{j&L+tS’ \ 

jil lili <juji Ju£ U :<jbJI ^1 La jy£j jl Ju ^!j 

*)l I <,jfi *)! I 4j I^j ^ *$ I c»*J 1^ 3 ^ l£ 1 JjS' 0^^^ ^ t ^»o»>*J j Ip 

^Jij jil liUJi Jj^J jl <jujI Ia^jp jlS^ i-lj^o c<j\^c*w£^l olji ^j\j ^IP^M 

^jp ^jjUJI ^j*1a j*£ L ^jJJ 1 y-* l?L^ c^JjUo^M dJjfe ^Ip ^y\ ^ ^LiL^ ^IjIp 

.j^aJI U^yaaj 



JpUsjj hypochlorite ion (OCI-) < 1 > j_js> ojjI j o^v-S'i »£#■ gni Ojj jSlI ^ jj &\ J#-lia 

32 .o j^jujy>-T jjjjl ^(jyr £* JpI&j cd J& <^LJI c (3 ) jJUfti I jjJL^i I jij^ ( 2 ) oji ^ Oj/h 
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£i-l oLjL^II £^<>i- Sli-I ^3^11 ja l ^IawJI &LkJI )i (O cv*~S*')l\ j t?-jj 

oliLk JIpI J \j&- a&u\j ^L jlp )3(0 JjjjSfl LI . j*jLJI ja 
. 0 Li- 1 Jj ^^Ip Jb-i U« JJaj ja Vju JjjjSlI j*ib *! (jj Uj^Lkl I ilj 

j I . S L?tU I^jp ^yp ^1 4jLk j ±3 La ^ j jj 4j V I ^3 I LLJ 1 4jjJa) I lJ j j j ^ I J^"jj j 

^uo^fl j^xcj c^lji-l j£« jij^fb k*il <J$*>ta)l jP 20 j^sjj £dj jj ^k l)j^j 

Jjji 4 *js^M jl Icj ^1 l^Jj-^j jj j J^P j cj**abJI ^ja 4^-J.I 4*?l**jLJI 

JbT Jjl>^-I ^1 l)I 4jLo jkjSfb j-SLU I^LaSl jL$ cIjl?- 4JIp 4$lk Jw$P <L>c**jLJI 
Jjl j lJ jj jSlI 4ilk J^>X> l*xgJ j o Li- L ULLka jJ j ilgJp 

j^jLJI l ^Ip SjAli 4i-l OLL^JI J^j jl L ^ri ^L*j ^Ip SL^- *1?-jj 

^ jJI 4 UI ja ^IkJI I JA ^k j jl J bLs J^-jj ^ j .Sjbill 4*jj| ^ja <u*P j 

jl CJlT Lj-o OjiS 4 jI jJ c<JLj J <dJI <LLwa J jJjJ ‘^(Jj^" J ci 

.Jjj jSfl jlp j jlp obj?- Jiw jk^JI L^2 aj ^0 oljjJI a ja £*p 


Ig^xJ j I 4 I JsS Ol^J^ 

Ji^ .jLj)!I ^Lp Jl^r ^jA j>Xa ^j£> Ij JjJJI ^1 

<jyb jl I baJ^SsJ jij Juu 0JA Jcuoi-I (jub JA fiX<puJ.I ^ull cJLS^ 

-<L«ij?r jp (jcuoU-l 

. iL.Mrfi' I Lj Lip I <usL ^ Lj?- ^p (j LLj ^ L-^- 0 ^ j ^ ^ | La L |%LJ I ^ jJ I ^1 
LJ j^- La I y ^Jl 4P j^il jja jJIj aS^I jiJI jl objjJdlj <UAk^!l J c c3LI 

? Uia O J^tj La^ .o^lk^a obj^- 

^Jlp 0 A ji t 0%Jj^wL I JJ 0 s j>! lj vanilla LlJ ^ I jys> Jiw Ijj Lkb* I I J-*a3* 

dJ ia JpULJ j epitheliums jl^JiSI £i jj-«il uuH \ LLk-^a JLjjI^a^I oljyuJJI 

^ Jj c 0 ^ ^ | j LljJ 1 1 J— a L*jhAvd j I a_j^ . ^LLL—wL I 

^jj • 2 ^wv 0 3 2 <c^^ Lw0 ^L $-Lmaj jLI I ^j3j I Lsj^^ ^ 0 I I 

0%ix%LI ^iLip I I ^ujl Jl?-jj t^j^kJI .L^oLol L?ljIj ^0 O^LJL^H aJj& j-o 


84 




-2- d jiffoS -Ijt 

>Liil jA .(A?- ^jjJA 

oJjjJr\ k>o\ J\ ja ^ <jj*ij .g-^L)l raspberries j*U)l Oj? t*j\j jp JjSfl 

^>w^wJ I y A I I j ^jp 1 «/?) I J jj~i I c **' 1 ^j)l cPJ&&i I 4»J «A^" <L»i*A*l I 

^ C-jJ jj^il J I jjAjj 



^P 4ijJ**J,l J^ \ jA «.^ji-l IJa 

.j-udl^JI Jl o^iil <uil jytJI (£j*±J .cj^i Jl 
4^?- ‘UA^ti I o jg tf 1 1 OL?- j jJ ^J-V. Lo-S^ 
I J_pLL> Jl .4 -wx ' L^' 4 6 »/i\ .j L^flJ I 
jup oji*j ^jJI browning reaction 
*-i 1 I $ I jl I 

4~4Jlj 4£^JI ^jP 4ijJ**J.I OUjJ^-I jl A?cuo j 
35 .oLM J>b Liya o^Ui^ 



oyU^ - ^ 

^jlp oj^aj ^JJI ^JUaJ.1 JjUl jAj c”jNjljjS^ - £jUJI ja c^^J-I 

Ljij ^- 1 fljjAj la jA 4o*9 JjI j— J l flJlA j *£ I ic^LaJIj Ol jJ^~\ jji 

j jSo polypeptide-u^ jujp jylj^T - ^Jlj .jj^-l £J&b$ ^ ^1 

'<£y^ j^U^-1 j^a jXs^l oLoS’j cjy^^lj cjwj^U-l Uj^p 

l^s£*j Jjd jJUi j^a *^JU jfi\ jrvj clJjjJl^ — ^Jl OUjiJ?- jj^J 

jwi^U-l £A c4kjl>J.I 4*~aSM j^U?-SM j^a 4 *jUa« ^jLLs^ 4Jj£Ca j^aaJI 
dl£c j .^J^-S?l Jj3 o Jl^- 1 jJI ^j\JLal\ ^j&J {+} .^j\JLq}\ j^a J &-\ j 

. j*Xa ^ I j),j^~ I ^ ^ - - 1 ^wtjj La kXiP I 4w«J I 0 ■ ^ 1 j I 




j .Ojilj c<wiaI^-Ij o oLalJdl ^ JpI&j LjLmJ ^aU^M XjLo-^JI 

oljLil >ji L»jJ I *-Uapl ^1 J-vsj oUjji-l ai-a L^^ol 

.4jL^S^ 


^ Id .U^j j& a^cj! iJIj ^ #U11 LTI^j 4 jL^J $.U1aJI ^ LJ^lS*" i j-o p jJI sjr Uj 

tS ji Jil ji*j5 aljil j^u J a?u ^JJI c^^JI ^^Ip I^Ss^j 

4il J-0 ^-^1 J c r J? L^lJlo ^1^11 jl J c-^JI ^Js> dJJiS" J 

4el LuJJ c-w^J Lap Uj .^xjIj jl (j\ ja JL?- jilp Jji^u jl jSCoil j-# jlS" .iyjJ 
.L~J-\ olT jjdl flJia ^JIp ^ U! ^k?cJ jSy j*Ji c^tjl ^!lj JjjjJI j^j&Iaa jp o ^S sd 

OLa a*byi)l feu\ ji \ j ^Jl JjJJI Oli 4^01 ja M -j^JI l JLft L glp jj^SlI j>~j M cdJJp £aj 
.^ ijljjJlj jljWl ^ VL jjA jJlj o jj^JJI oljl j 1 j <L$^I j-flJI ^j-A ^IjJ ^!l 

flPlil J J&S <UPlp J%P £« £A«?t£> l4j?-U J-A C^JI — OljJJIfiJiaJ^lill lj^!j 

\jja\ *L$Sll aLa Jl?-U U I jtP^SI ^U> ?4 ?sjI I jJI j Ij c^L> j *b*pj — 

^Ip oI^ua la jL^pU ^^*a JXjL Uilp <J jfJfcLJ LgJld toj^ ^ju ^a ^ ^ j Lgj U1 ~*a 

.^5ilJI ^A >Xa jJ3 




LlJ^ oj>*aJI ^ui 

^ Ojj^flil jAM L«Jm> 4^t3ljil 

^1 jJI Jye U o(i UT j .l*Jap 
OJUb jA o jk*J| 4^cj| jJI J-P 44^i3} 

iuUU jvup OjT J ojyu^il Old^sP^II 
.U) ^LmJU 
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^Ija ^a*^I jd*JI J5X j^p L^d^j JS^b ^ 4 ^^aSM 4 J-I oLjLS^I jl <L~Jbj 

jl 4 ajIj LgJ cJlT lil ^A- J .£jlj Jjldo jl <L>k <Aulj ^Ijil ada ja ^Sf J*J c^JftJbj .<Uib£4^l jp 
.jdJI ^dJ U ^^Jl ja Lgjd) j*J LjjS! 4 J-I objl^JI ad& jl <Lw*Jb jdS\JI I d& jld 4<ww>k j*Ak 

j ^£u*> ^ $ jA O ^d ja .I^Isa Jd*JI ja Ja-Ij ^jj jp cLajI <.jp*a ^JbcJ jl ^j^oil ja 
J l ^k J&dd *.lil o jdJj ^bJaJI ja I3a-Ij ip ^ jfb jl jl Oj^k^l lil LgJ j*Ak £oIp dbbA 

4«iiil 4L*i-l ^LJiSn ja Ua (t^JI dlJ U^jUs 4j%dJlj jjdJI 4dl!dJ ?db’bA 

jbuoU-l jbla c-jIp lilj .LgJ ^jJa y ^yJI oL^JIj jtAjJI dJULo c^JJI j-a jjULA jji jL*J)>U 
J^aj jl aJp cdLJ^A! cujfej ^Jl j*aJI ada J5^ JjIaa jj .Ija- £b? a La jLJ^fl jLa**a Uj&Jiaj 
^ jtAij &Ja 40 JJIA SIao J*>\a Ja 4jj ad*j cJjLJI Ida ^Js* aldlSJ>5" j . jbu JJI ^bkl ^jp Jaiid 
^oj .S ^a*^I j4oliiJI ^LUJ ^ilc IgdsA^ j^jSfl jp L^j ^Jl dib ja jd^j jJ^I LgJ ^jJa- 


Jji-I ^JsJb d ^£ c*a 4 a jaI jSf Jwo-f* j cdP JilPj cJJ JaIa ^A j AjIa ja 4-dlaA jld cdlJi 

:J^bJI 

. 7 ! |%->A 1 ^ I QjJ*A 4 stud fihp J jdJj oSI> 


^oiaiiijJUuJaT 

c ^ ^J^dj 4 au I 4 J b LS" ^j^wJ o ^ b dJp b d I 0 Uid b? bJ cpJx^j dJ 

J jA 4^1 p> 4a-^j J^llj 4jibJlj bl^wj L^i 4L*L"A-I < j \ 40^U 4j I U jl .dfl^u bS^ US^ 
?Loj^lo J LjjO bljA J5^ Ja?U ^AJI U 4Ljil .4dik dl jdfcl ^IjJI 

^JpSfl (j ObjjsSsJ^I ^Ud> Lgj U 0 jj b! I ja- o^^-^ll i-bdSU bS^lj^l jl 

. jd*JI l^sdjy jP La ^L jj oljJJI oib^-j 4OU jjjiJI ^ oljdU ibjIdLI 
Olji jdLj t 4 AJii-l ^Jj ... Jdt dJj I d&Aj ^d!l ob^JI *)! ^a- dbl 

jP biiJA- *-bjl b £ i U 5 "j .^dbJI Ida Sdd c r w^A- j^-JJI j*>L*A-b yuiod ob^II Olji ^0 Jju 
^Ij .SjJJI ^kd JjLc j^aJI I^mSaj ja OljJJI l^d Uj^' jl jSCc AdLwMA ^adl jid 40ljJJI y 
^Jl dlb ^ J^dJI Idjj o*^2aJI 1^m2aj ja cJ>vij jl ^ Lc ^Jl odA-^!l Olj*Jl did 4dlli c^Ia 
jl l^dj o^lil olji ^Jp ^a - jSUil j%p ja jlT lil 4jJ> jaj .j^aJI Ifs^Aj ^0 JpLaj 

jl 4lgj dJLid ^Jl o^lil ^^-Jb jl b! wib^TI J^uJI ja jid 4 <JIjaV| ja JIa ^b j^aJI I^^aj 

^jAjll jt^Jbl JA jSC? dA ^^adl (jl CA>vij dl LaI^UoI lil 4^1^! I (jj .bjJub IgAd y jl 4lgjp JfiAsdj 
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^Ip I c J I 0 »AA 1 I »AA ^y Lw^^-S" ^^P Laj ^ Ja- »Xm*m**& t L cj «Xj 1 J 

Jpbfcu*) ^jjl^JI jl dJJi . 3 Jj—1j iJ liJ jJj a Li- 1 -L3 ^Jp jl y-T ^IS** ^1 jl ljLmJ^I 
.y-T t^vO jl J J^tAwvdJ cl^Jp l^j'l jl l^Jp J*%b" jl l^Jp ^Jl 3 ^ 111 £0 3 j*aLa J l*U*?- 
Jj&j jilp J yL*j ^cj :^?^!1 lia J Jsj ^Jl 4 jLjJI Sjj^aJl 4 Pjj Jl La jyJ jl Jj *)!j 
^1^11 fj jpxj 3 7 .49lkJI ja L>y£ JwoLSsJb 4 aJj^ olj ju ^ <j* /• 9 9,9 5 <Lwaj 

^\ t^£r^»wwj ^\ JaI y jA 1 0 Alii J j *Aj ^ 1 Jj i 1 1 . i^j w L -• I ^ - -■ ^> L Lj 1 Jyb ^J1 $-Lww 0 ^!l 

LjJii Ljlp JaiJI fliA LJjLj Jla) .^! ^kJb ?lg4u~J jlb*lyUrUp-^a.JJI aiA Ja j ?l^JJ 
JuLju ^J1 o A li I ^ y jl LJJ i~Jb La$Ij Jw^tAwiil ja jl c £ JO* Ja .OlAji-lj OUjj^!)M yP 
yije j£ batol J J &yto IjyA Jwo-iO <bj^!l Lg~o~J ^Jl 3 y&lkll jSf clfcly Lj Ij oJyrjA Lgj I 
IAjjAj o A li I CO Alii ^Jp JaiLwJ ^yJI cy>-l ^yj j*La« ja jl tj^-o-JJI yo ioliiJI OU yyi)l 

^JlLsAjj c r ~*JI IJljJ o A li I JA JS^J ^bu ^JJI cjL!l jP c^IaJI Sj^all y« Ljta Ly- 

.LupI Jl 4%*SUil ObjjjjiJI Iglo^ Old ybw ya JfiAd J j^J Laly ^Jl 3 A li I j\ dlli ^yJUj .buPb 

jl ^Jp JJ^ ^ I Uj jJ ?OLji^ll dib ja LJJ JbAuj o Alib 4UaJ*l ObLJI ja ^ cl)M 

. J^l£lb LJJ jXtO L Ja^l Al^Jli U^Vl JlSCiSfl 
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OlO-j y* Ol jJJI UiSj .^OJI ^a oalll AjiS'j jjJI j£ J^l Jf UjlP JLdl 

OUIS^I i-lj ol o- j ^a oljJJI jl ^1 jOJ jl *^il j%p ^1 L?- Jir «.! «.^*S JS' s-Lj 

^a j ^Si jl 4 jUD Jj&Ail y* &&■ jnp oU~**?- olj jJI jl Lcj .4^-1 j^p ^L^-Sll dJJAS' j 4^-1 
.lajwflj jjlaJI oUo ^la^j *i ^Jl OlPjOjil 0-1 Uaj I lUa .4%i-l OUI^JI *.U olo- j 
c4j»- outs' jj&J j*a*JI l^*a*j ^?s^> ^aj jL?t?"S!l JOtaj l)I UIp J^t^j US' j 
.4 j>- OLjIS' J j&J l^OJ i-liJj yd y J 4*A-I j^P OljAJI JOsaJ jl Lip dJJAS' 4 j l9 

cU JS' y&j?- jciu U OP Lj & J UaO-I ‘4Jol f all 4bT 

.1 q~Jlj 4ijJJI OU^oi-l y> uSjA Ugjr jl 

:<L?- o^U ^1 L^OJ 5 -LaIj 4%i-l j^P Sail I Jj£ Albxawo^! U-Lajl j&\ ^bJI Jbil Jij 

jl £*ka*«j Ja c^jJjUlj dL^%Jb ^j^jjSfl U^-J^ lilj .^S' ?jJaj jl ^j^^lSlI Jjfc 
Aib^laj LaUj- IS I jJfij* jl ^Ijll flUa ^jasO . jljJaJI ^Lp j^US j\P Jlj la 4j I oLi M ? jJaj 

V ? jLkJI ? iJ ^1 ? ^a Ja ? jJfij* o jjlkJI J^j ^ JJI la du*?- .$ ylk j jl 
4^ jt-i o^l^" j^waJ Uij o J » Ikil Jj .4 «Jj ^UIj jJaj jl j+eL *} I dUa ^Sf 

y*^j ^j^^iSfl y* jljJaJI ^Js> SjJji)l *)!j .jljJall ^Js* SjJjiJI ^1 L^a JS' jfe& 4ih£ 

I y^»C *)! l^vial I oj kAjil c4<^a ^1^11 o c-^U^I^»a .^j^iSI yo ^Uwwo^UI 

y£ 4j^- 1 ^JaJ I ^ I * 40j>^'^“ I |^i»w^ii»/3*»>l L^j 1^1 1 d I sm^wwvm^j 

. 4«^ j^2^- I *Aj Ii5j 4j^- 1 1^ *xJ I ^m***jy c3 y& 4 I 4ji^ I S I . ^A) S 

4£U LgJ jT jsS'l jiaa i-LJjS!l dAIS J>pj jjl^Jlj j-aJI Jaa cA^i-l bM^-l OljO 

^a ^?J1 4 UI ^1 y^y Ju~4- y\jA La AkaJI ala Jup dJi4 <^AJI jt^waall jl .ObjJH j^ly- jP 


ii)l ^Jl c4iil jOl '& J ^>4 J jJli '<jJ' <ilf 

. 9 5 :^UiVl ojj^i 

ji?tj jl (j\ c4%A-I j^p o^UU fiLA"l jl ^JJI jA C|%->^A-I j^Lall c oOj 4 UI ^1 

/^a ^PjJI ^Ip LgLiP 40^ J^l^b Oj ^4 ) . ji JL^xIl 4ilp OLS' >y A^-l ^iaJI j+^J SI .L?- US' 

. I 4^" bi I 4^- I ^U^»V>'wj I 
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\*\ t)f V ^ of — d^pf kw>jil CyJUaJlj j i d L*»*>UI J&a — aljl Ja 

l m Vj .cjijjkji ^js> 0 \jja (4^ <j\ gjs t&yt ^ > 4J £ 4 ^u Ufj 0 yiyt .jb-i j oi^Co jL^ir 

c>£ ^Ijil al* oIa^»Ij 4 Xj^aI ja p*J\ Jpj 4>* 4>* 4>» &UbH J* Sj*x2)l 

L*Jb { ?jll <JaJb^t .Lr jaI*" |»»wasl U$j ^yaaJl (4^0 ^ aljM oJLa j* JUs^J^I oW^I ^ ojJiill 





\*p?£y£& Lj^s^ Ijjb L ®^25 jtJUll oA^-Lx l^£’\j$ \ cdJJi ^aj 

CjLSjrjyj^i ii-l OLjI^II j \ SiLiii-l a*L& Ji<L> j .jjjJ**)! OyiJI <j Jj&A* cuaJib ijd 
LJaII Jj yx Jl cJj^l t jJiS> £*obll J ijiJI ofl^uo J j^kJI Aj^laj laJusj .Jubdl J ilp 

Jyill tdJLSi £aj .o^lil JA 4 k*~J £bT *j 4 J* Lli-I jb U-Lkjl 4 j|ju ^&b*X c*j/H ^1 
jl 4 aJbbll Olj^SlI I4J CUaJL^Ual ^11 Oj*tJlj OlJa^^l C-jLLT 

*)! I Ad 0 ^ ^ A*j2A»J I ^ *U L ^ k/ ¥ u U (.X*^ 1 I S-L 0 I I 

LjLaIj 0 Li - 1 LLj jl laic Jwj^uLI ja jl O j^cJI aJifc cdJUi ja ^aIj . jiba 4 ?txJ 

3 8 .Lm2j t SiL2i-l dijfc OLI .La^l?- J o Li- 1 jA a Li- 1 jJ-m2a jl ^1 t^i-l a^lil JA 
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1 I Mr I Iki^J j . I Jj ’ l^U- ja I 5 Lp J j£jJJ ^jJ aISs^o o Jjfc j 

.4^Jp ^Jj& ^fjj JpUbdJ cJfl-JjJ c~~J Obl^- J ^1 clj\*S^ lijU dj^T^Ji ^>iJI 
£Oj .Lgj 4 n^U- a jljlj ajjij c^- j LgjjJ Salil d)b ULc <LoJp j^P j 4Jikia j^P OLUol I yaJ3 Jld$ 
d)b ^LrCP^ <bL$dl J J j j e^da ^jaj cLajI <uL^JI OblSvi-l aJA J M 1 tdili 

:LdP 4jbr^? I j£c ^ ObU-J jP CU?ci ^1 4 w*oLoSM 4UvoSfl 
.aLi-b j^jb d)^l blip jSs! j .ULc o yULa J 4U-US j^jSfl CJlS" iLjU*- j 4 iaj d)l Jm3 ^Oja U*9" 

? J l^voLol ^Jl 4 j j^JI oUiji-l 4 a Li- 1 oLp J 4 C-J SS j ? a Li- 1 a J«a O 

cLUd 0 Ji*o j <Li&o OLjLS^ c^lj I S&u a Li - 1 OjjJaj ofl^j ? 4 *i-l Objl^SI JjI O CaS j 

39 "?b j$U£uol Js- a jJlS 

Id 3 Usj I C;»wvwtJ I ^ 4 L&j jlsjji a Jlil 4 »j2 S ^ *)! I 3 ^ Li I ^£^jJaai I ^aL) I J*-*^sjj 

a Jii*£ Olpj^jP 4 J Jij&J ^Lp ^glpj d)j^l (J < 3 ^”^ 

40 /Vlob>l^ 

jLp jlSol ^JjjJflJI <u^laj ^ ^woLo^fl ^ j^jJl cUjTjjJflJJ ^IjJI jlUll L ^j'£’\ IS j 
^ Lc c-mj *uS 4 j Ij jjSil jUvo JS" j ^t^lj jjii-l &Lib>- d)l j*p^!l ^^Ip j oLjISOJ <d)l 

alp^ jLS c^^Uaib^iij jl blijl j^S"l ^Lj ^ J ^SsJI J^Uj Ji" jl dJUJJ ^!bP ^Ju 

.4P jA« OUL?- j j dJia jP J jjlaJI 

ObLJ-l <1)1 iJia (jjjkxll J^j 

j^P j Ufl^- cJ £ ^Jl ^ 4 >pI ^!l j^P 4$^ Lai I d)b ^li^P^I d)l C-^ 4ws^b^!l 

^^bjJI JU^-^!I d)l " :dJL!i cJb^ ^ 4SjU- S j$ d)l Ju^ jJ I JU*?-^Mj ^JLp jiC? 

jP C-jJi?- ^bJiSfl d)j^j d)l c^jwall 
l«Xa Ijj^ Jai-I c r Jtb ^ lilj t^^Uai! (3^ 

^ijjSn di^j j! ja a^jii ^i^p^fi d)Ls j^Sn 

. Ipjbj ^Ldlp Lm>^ 
jjJaJI alp^ ^U-UJI jja^J (1)1 jj* *)!ju j 
j£ Cj Ai-I ( 1 ) jJ ^ 2 A j -f ^ « Li 1 0 »Lfrj 


w jit ii. iiS"). 

,4l fi 4 f&f4 f fJ js"^ 

.28 : 0 jiJI S jj^> 4(i}y*hj* 
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jaOu 0^" -ip- oLjIS^ Jj IpOi cJy>- dS 4>i-l j^p ^L^S?I jl cJa-j^j dll Sail! 

Ol ^>s^ljJ 1 .y* diSy i31jaj 0 ^^ ^^i>M*itf j 1 0jp«/3j Is c4AJi^’l ^p 1 ^I^JaJI 

Ji*JJ c-*c V v- Jl Ipd J^pd Sj&jII fij u* ^Ji^uJ Igjlj U 4Jfcj^ oljJJI ^jJ jb Jpa^M 

.ILp 

j^P Obl^i-I adfe 4%*Slj ^£j-o dl~du jjki^i 4j ^Ul Jliil I yti jl Jaj j 

Jj SS* jJlII j%pj4J-Ij^oIjJJIJ^ Jmj <0 1 j^tdl Sip a ^-Ju ^JJI^jLwdl y& |ju* .SJikll 
.$-15" Ulj i31ja^M dip obj^wx {jjxlozj J^U! ^1 .will a ^p oLjIS^ 

Op- Jj .4SJU ^U- Oj^»-lj tlo lib^kj OljUl O *Uj 

j^adl 0 '£ (.<-*£* \ j^JI j ^pdl — 4ld^b j jSd laa jp ^Jl — oljUl j^saj c-J 
Sbxi Oj^S cdjUl Ip cJaJbS ^Jl OljDl j/i*j cuoli 4 * 1 x 11 jj.^i >^1 

S-UXi OLS” jJ oli b*)l?- ^1 Sjl Ig a) olj jJI 4 JA cJ !i^-l OlulSOl j (1)1 L-S 

dJba J**j oIju cOy-dS ^1 jp Ip jT ^Jl b >1^-1 L?wJ I Jyldl 

c^- |p!) I j j aa LO Oy^k" SJbLol ^1 oljJJI dJub cJ^P ,.a*j U-ij .^pJj Oixj‘ 
0>y Oy Oy*^-* oljiJI j^saj c*aoj£ j .IsaLwdU I jLU I 0j-£*y j 

*>daSj c^UaS OLT yj c4Pblfi^l IjUil y»-^l jtfdl Op" J ;p b*-*o Obttb j Ijj^?- 

0 jj^^JI Ji^o Olji C^A^- Id"' .L^JjjJI J s-L^-^jlj tbjdl p jji j^2aJ 1 will a ^jP 
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jrS> jJJj 4^bj Aaa 2 \ 4LT c ^ j^IjjJIj jjjLcjjjJlj 

4j^\j Jj^all 4 iJj J &toS!l flb& C-4-bj J&- J-alS^Jb l&jl j~ol ULz£j i cJlJbdl 

<j\j Ju « £ cJ j£* j . t j&‘ L ?- jJ ^1 Utlbo LgiiL£ jl 4Ji^4 SjJub ^bu^M 

C-^xc j cJaJb OljAJI j£*j C-voU .^j^-l o y* j .IgJ jJLL OL^jJI j -o C*S\ j 

.l^j^U^fb 

^ I I «AA cJ Q&jpJ b j£0 I jl b^£^ 

j* ojJUail ^JlJI J*a^j JjjJaJI also £msJ$ jl I Ju l jSlc ^ aJia j£« jl lgJ*>^ 

1 Sr^gAti ^ 1 I 1»AA ^1 1 Ij 3 

^ j*U 1 0 0 Jj c4uo 1 0 0 0 4^uo 10 0 1 .1 j^l&uJj <.& j^ 2P Sib J olj jJI a A a 
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I la j* LiwUwo Jjfe oSM <jJ$U cojjj^dll c-w^a^l lil cl«*> 

1 tela ^^0 (. l^J^^fiiteteteteO ^jtetel I 0 tell I jJiJ I ^ ‘j . *)J U S ^ U *)J I ^ ^ ^ 

lla ^ <j^ J^ >®^ j*pzAj jJj .^ycal?- ibu*>l JwteteO^J I 

*i j Ol^L& ^ j Olll ^ ^3lwl ^ j jjJ^ J^aj-JI lla jJ j -^"1 j ^ j3l£* J*a^JI 
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jUfejl *)lj o^L^jjj 4j^l ji ob- c3Lsl 

jJ IgJlS c<Uj*a*ll o oil I ^killl <jvj>*>ta Ia® C-ao^-I lil 4jSf coJl?-Ij tLpyu *i j 

.^-1 jjL^JI jtfjUa?- LjUIj 

jAob-l jtj& & IbbJj Sj*U A^jjdl oljJJI cJlS" lil U y cj^lj 
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.oLjjj-JIj c$L?d! 4 DNA ju^sll ^jjJI 


Deoxyribonucleic I ^^1 j j>JI j^^l) jwall <^j^JI jkaJ~l 


.<W 2 jU^-j ^Lkpl £^aPtj 4 sPliM Ola jl*il Ja^- Ol jAJo Jp 4 4*1 ^- 1 0 Ijj J jil cAcid 

j>-ljl J Ijl?- ^jJl^ Jlki J ^!l Lajwij* ja Aai*JI ^ c~-?cj Jl^JL^jJI j«a 5 jJui Jl a ju&j 

^-1 ^jjl^JI Ota^l^a £^ap- i£Jp^l c£^ jjjJI jP^J-l Lad j .OL^juj^fl 

jl Olj JJI ja 4£ ja J j^a J £WwJ dl c^JJ ^a£J ^ JJI 

.Obbj-1 jP IgJ CU?xJ 4U%*»Sfl oJia C-Jlj La ? <U*iJ ^tJ Jj^k cJapUa^J LJlS j ? Ola jkta Jp 
4 j jJ- I cJfljlk jJ I ja Jj JaJ I J LvwJj Ijj J (waIj Jfc j <lj- 1 Oljl^i I s-Lj O I A?-j Jfe O LjJjJ I 

cLaLi^-l s\?u I £^aP- J I Jjlu j-u ji?- I ^jib 4 Jliil J~~o .Objl^JI J ^jj jJI 

oicjj^n u jpLijj 4^1 j%p jj ji^jn jJi obj^ji o^uii J ur 

.J»wlil ^ jjdl jka^~l J o^j^jll £^all ja j .4$lk Jl 4 J Iji- j <d^b ^ jJI ^UkJI Jp 


ja OLj j^JI d^ 4^kl j UT J .OLj j^JI ja <Jflk£ ^jj (50,000) £^m2j ja j%-^"l J&&. 
ja OLjjjJI flJia ja JL?-lj JjJjJ olpj 40 LJ-I jJ Jp jM j3l£!l *IaJ Lgjp jp ^ jJI iljll 
J I JJJ I 4 Jjjjd I J I I jAa^" I d I Lh^ • S L^" I ^1 I Jl ^ ^Jj d I <b Id 

.£^cJI jliL* 4 jMaP 1^$^ dp-lj J5^ d J&t 


^J— ^ di 

Jp 

Lt^l JP UilSJl OLajJbdl 
JfcA jvidj ^LisjJ Lii J &J-I 

JajiIp i^jUjtt+jn 
lijb Cy^ d* *' d ^ a C 

Ulc Jk^ O^aJI j-a JU-I 
<Ub jjJsjJI odd 

.&JLp 
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j* 

nucleotides O I I ja 4 -LJL*o 
4 LJ-V 0 jj* j • 

. ^j^b^ Li^ 2 J I 4»J p* I 4jwww® I I 

&yr i k j^ > L*^b^ . c^Aj ^ b^ 

(jyjjdl OLji^- jl ^jjjJI jAoJ-I 

4 J U^?- 1 (j I L^>- I b Lw»^?" y_ 4- **- 1 ^ jj . 0 L^JJ 4j^^ I 4rW ^11 1 ^bwJ«M^wJ I 43 ^ L^I I ^y2 ^U» 

»Aj^i ^ ^ 43 ^ U 2 I I 1 1 ^|»wvJwMwd I ^ I 1 Ujj-?- Jfl «%>J I Jj-s^j 

t4^bjJI dJJb ^1 43L^^!bj . (^ £>?sj JjjLa cJdjroJJ r jjJadl 4 *j Jt?-” obS^ ^laj I cOUjJaII 

La* 43*taJI cJlT p .43^Laib Objji-I a*b& ljJ^j Jjj^k ci LsjI 

^jj l)L& jlS3 uVuJaJ! OLUaJIj i4^Ltfilj 4 ^ jJI 4£J3b OLjjjJIj ^waJI ^jjJI o^*<j^-l 

J** Lgj jJ Js>\ pill j j^U^-^fl cOLjj^JI ^0 i ^*waJ I ^j^dl Jp-bb! JJ.I ^ 

oli^oj^il i jpj^- j j^mJI ^pj^- j t JacJU jj^ 43 ^ l^Jl) ^15^ p c4Jl^"l odjfc ^Jj . JtPbbD 
4;jl yZS> ,\^\ 4jI <ju <UcJfiJI 4^Lo*S3l OMplidl 4 I 0 IS" 4P CJjd- j t4vUoSfl 

.^jJI LaI jj ^Jl 4^-1 oLjISCII cJ jSsj' lij oLjjjJIj ^*wgll ^j^JI ja<j^"I 
J>pbb!l j^tj oLj jj^i I j ^wa!l ^ jjJI dj^-1 ^jJ <j>* * ♦ ^ 

flJia oL?- 4jlgJI J jl LgjUi Jy I ^3j 443^Uailj 4j^jJI jb 

bid I 0 »AA I ^ 4l^vwv<l I 3 I . »> 1 1 I 4 V Lfl LjLj I 

^j^JI ^3p lil 4 j I dJUi . 4 J-I jtJaJJ i^Jb 4d?L?- O^Lij ^!J ^ U 4ju^I 

^-1 ^IkJI jaSj (3j^d U^j13 44jLo-^!I U^J jo * j 443^Uailj J ^^all 

4 1 . 0 L*dJ jpfij j 

^ bjIdJJI cudjjdl j ^Jjdl lJ^ b>5^ j 

Jean 0 b^ Jj Lj A3j . U^J *Uj 0 Li- 1 b S Je*** Jj ^ dp I b^^j J I J I j^-^f I ^ 

Dieu et la "yWlj 4 UI" ^\y£ J^sj ^JJI 4jLT J4!bt^»^!l dJia 4 j^Ull ^j^LjJI 4 Guitton 


^_; 0 i j oi jOi ^ uJj j 4 i* 
itlilli .Jn&JlJtjail J&J 
b^j^^jOljOljUlll 

^,i^'js-»j 

. 2-1 S jj*wo 
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4**j j ^ o Li- 1 jl ^*4 jl ^JJIj eScience 

? 4vwvoSfl Ol4j^- JjI J jScJ j*2*JI L^j2*j 4wJto olji C-J>4l "&JU£"4l Jaj" 

JU JLj c r w } S^j ; dl I jlA j j&J jA*JI Lg^daj £0 Ol4jil dJia C-JU^- <4JU^ 4 1 ^wol J) 4^^-l o 

l l*J I c3 I l l t\& c3 LvV l U l ^ l '* ^ 1 Lj W»J» I I 

iLoj Jj! Ja*j ^ ^all ^ jjdl ji<iil ^(Sj^ j <^^1 | I £ 

? 4J>- 4l?- J jl 4^Ld Jl CO I 


- flJuJ£- 4LU0I J - i)&J$ I oJlft cOli^Uaib SL^II OliLtfiVb *JI ^5 lit 

4 I I »4 4 I I Jl^J ^ Lj L^" I Cj 

j^u jij .jt^jiji j 44^111 4jluji oi j^^ji 

jjjjI^ <ju I *44 y o4lpb J^*Jb <jU?-L!l jl£* 
oJuJt?- Ob^Ifij \jp- j& 4 IJJ ^bbJI 4bji2 ^Js* J^J2j 
Jl Ob^lfljJI a Jus 4iJLuJj .cuj&Jlo 

^j5l 4 j I jJLj 44*LjJI J bJU4 Ua^a IjJLA* 

42 ".54ai 


J* 


uj oi julii yf u i*i* 43ij> 
U* (HO Ojfa* ^ 

.50-49 ‘J^tJI Sjj^o 


^ ^Jl CoJaJI OliU^T^flj Jj yxJ\ sj*4 J 4j*l*JI J*^J * )L ^ 4<Jj^->Jr jb?- ju*4jl Lj-T j 
4?tjaJI jjL»I Lgj j^Jj^kJI J lj^- jjjjta 4jaJ jl oLjJ Jj 4<jjjC*JI Jyi)l J LgJI J^j^l 
JjJc^ j>^c!l 4bT J lla Michael Behe J£\jU I JjLj J4j . J^k^M 

: Darwin's Black Box 4 j^oSfl jijjl^ 

Vr^IjJI jJaJI 44(J I jSCJj 40 IJ-I J ">\jbfe lajlflj jJbJI j&- jlaJ" 

<w^ L^ 4 I 1 jj I J ^ . L^J y*fi> I J^u*j24ij 4 ^Ja] I 4.J Li I J4 I j4ww<J» I bfe 

JlTI J4j OJlMlII (Jia J ^JLij ^1 jl lj^-1 dJL^b «.o JLO^il 4 jJ-I 44jJrl jJaJI J&y J^>l jwij 

jl diJiS" J LjJ I jl c J lJ I JjUw J ^JiJI d4a oljwij jl ^UhJI Ju^uJI 

jt-al j .4^A?fiil 4>JbJI oL^Sfl J olJLS"bJI aJia ^Ju U Ji jjiyJI 4*>W 

OL!^! ^u jjl^JI jy^JS^\ jb 4li^^fl ^U- cl^J I i jtiiJI <*-**£" jJ Jj I^Uuol 4b^}i cjLjI 4?-jj 4diJi 

^^.^Ij^iUjI^ Jjg, a ^> SLil 
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dl *)! Uid j ja 4J-I oLulSCll dUi£" cJU£- i^jaJI <iUS"L j^!l jjl?- Uxo j 

.4p- oLjLT j 49^Lao 4 J-I j^p Ojlil d?*^ jl dJUiS" ^ j>p ^JaJI jp ^Uao Liwj 

JS" Ja$ ^U- j^LfiJI jJt (.2 I |%-U)I j lo 2 <W^i-lj co 2 I 0 jpJI dUU cqJ?~ j aJJI dj 

:dUi 

'jyJt J* (£&* I (*$ &-> pljUUI iJJI ^5j olf 

Vj *fo UjiijiVi j 'jteJi y 'vt '^ijpllij j 4s- p^ji^ii 

. 54 i I jP ^ 1 5 jj»*j 


101 



SJJI 



U- *b ol JL ?-j cOljjJI ^ >jj& cJfl^ jMl yu 

<U)b oU~**i-l aba Jj>-b ^rji j* Loip UT j .<LoIp j^p <&ij& 3 ^ lil jjp 

. 4 b Ufe 4$ li? ^Ip L ^2 j I ^ 0 j *x) 1 l) ^ <A^ I I jj& JjP 0 j kii I J b>tP V I . / j i&a ^ lib 

jLJ^M IgiU^TI Owj»gj jlSsx 4oL?CMaJI ja IgJb SjJJI 4$lia)l 3 jia j^obj 

4olijj c^pL^aJI Ob>-Lil ^blj tJLi-l j\P jJU-lj cOLk^l <j^ Jajy ^Jl <u^fc*a)l oljJiJI *.b 
SjJJI fj <uol^!l 0 y&\ jl ja j*P^I cdJJi £ 0 j .4 ^jL£II S Juail olPjjJdl Ju*ull 
S-^mvJ 4^t»WW | . ^ ' 4*^b 4*J LtowJ ^ I ^jjp I i^J I ^| t4j^-U ^^3 4*J LwJ I 

£*oj — I JL?r 3 ojy d%>~ j^l^wSfl j* ol jJxp Jbi3 443lkJI aJia ^Ijl^uoI 

bob- ol J>j .4JliJI 4*U*JI o J*>b- ^^Ijb-U j U*Ji jj>a <j — &\y 

. ^ja j\S 3 jp 4jL^I jl Slij Lvojj 4 j jjJI 4$lialJ JjjJ oLt^o 

cU*Jijj>& J SjJJI 43lb l^i cu~~j ^11 Ojl^JI jP 4*L*ab OlojLto jl J*3j 
<ULS^j SjJJI 4$lk)l flJia ibuJp ^Ip 3j>*a$ S ^Ib ^ Jj b ^P3 cjjy J 

Sl^JI J^lAjUaJI 

J±jL3j\-i^\j\- 'SjAJI jij^Z S jIjjlP J^aiJI U i JuU 

4dlk]| S j& jQ il ) j .^3 JjAJJI 4jjj J l 3 3j*iJI Si buo OUj^j^wJIj OU jJjjA\ 
4dlkJ I jljJLo j .Sl^JI 3^j^-^ll 3 jiJI 3 Jflyvj ijp- jtj£ wLP aJjL^JI 4jjjJI 

3 IjJI CjjS US' j JT 3 1 jj ObjjjjjJlj Ob jjjJ’vJI ^J^P I ^laj c .j^a^JI 

4jUJJ c^^all j .jtf^JI U^a^j U^kjjj ^Jl 3 jiJI jl j Objj jj-JIj O U ^AP ^lj 

UJTj .3j^^ SljJ ^ ObjjjjjjJlj Ob ^jP 4lj>il 3 jiJI 3*ijfe 

jl cULc 3 jjJdl jrfjSJI cOl^vw^i-l di^ JjLi ^p ^bjl 

.3ji)l j>S^I jJ^ J^b- l^aAj 

jl 4bLjJI 3^dJI dJia Jsl jSCc <JuT .LjJ jSJlj U jP^ cSjill aJia J^Lij J Jy-jJI JJj 
^ jLSCc 3 ^aJI dJia jl ^1 La jJi£ ?jywaJI jlisil Jiw £« 
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g% - 


JpLC jA 

.b li&Jj iJI {gjdi Affi 
coj^aii ^4>?«jaUSj 
235 fVjlj#)! oji fj^ 
^Usll 

oji JjJjaiSLt 

ojij 92dj~L&\ 
li$J Xfr&j .142^jej(JI 
4*J&f Uajfjj^y t^oLaxll 

.tflfe j£a^ui? 


V co jiJI a Jia J^-JcJI ji lilj .^U-UJI Ufelyj-I ^Jl Jj j^cJI ol Jt*> L^iLi^l 

di^2j a j& C-^j ^1 j jl ^j: cjLJ^I ^ c <^ijj 

j^k^j c"fusion" "^U JL> ^l"j "fission" "jlkiJ ^ I" UgJp Jjllfij j* J 

^s- J \ j .^k?JJ j^lJI al~>- ^ ^ tSjJJI J 4 joI*JI j*s- AdlkJI 

<J Jwo-^J L^J Id tSjAJI oljj l$jl (JjSfl 4UjJJ jXj jl 

a I jj <ii I jpcj *>1£-L2j aJl^ jj "jilg^J ^fl" *-^0 ^ j^*l 1 J^b&!l ^U-UJI .aj*iJI oU 
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jjSJei 

9 

2 3 5 

j-v^- JjLlfiJj SjJJI 

j-y I jjJ La-woj£ <UL*0 j-j 

c jdpbtJI j .4oJg£ $ 

.^Lk! I JjIa jji 

jlkiiVI 

J^idj SjJJI ol^j J^tJ jJ& j 1 lg J'J ^ I 

L«*> I j . b lJ&»w0 ^1 c o Jj mLwJ I I o A I c j^^J I ^ » L>»o I 

o'j5 j*i c ^j»jljjJI ^ftj l i fli Ojb£ 4-a I 4 »wvoLmj^M pill jl ^1 
OUjjjj-JI j^i j c^^?-l Jj Ji£l j* oJ^\j ^jJljjJI 

.Igjl^ jOUjyjJlj 

c^jJljjJI SIjj ^U- SjyS^ 4£ UjjjjJ ojbtJI ^J^Lo-LaJI oj-s^ U^w^-j 

Sll?- <J o I jJI cu?t^l clJjjJJjJI ^jJIjjJI C-wya^ol jl *U*$ .ojb^M <bl£ bu,3j Ij^lj 
OU Ji jj-J I ^1 Jpl jy O^^SJ jl oljJI "jl jibuol J .jl j JL^wO^f I ^*L£ j-d 3-U.JwJi 

Ujwj bli&Jo ^1 I j?£j o I^JI I Xj cdJJ*i! J (J jjl jJI ^1 djj*b ig^M olj*^ (J vI* ^bjjjjjwJI j 

4$lk)l jyb C*£ col^JI IJLSj .d^A jlybuo^l *Jl£ ^!b»- j ^ 43lk)l 4u*o 4j^S" JjJJfij 

.oj^A 4 £ j^j ^Jl j^bJI $ J& ^k, cSjj^ll 

l^^»J I ^ ‘j *A3 I 0 >X& j A, L»o 1 I ^.jLJwlJ I 4-wJj wLj^ 

^jJl jjJI jii cdJbi j "reactors". "0^1^11"^^^ 4 ^jL?- oUj J oUjjJj-wJL 

IjjJI Sji lj jJij^ (g^ c ^ y**^ j ^ j 

J^l ^0 Ojl^cJI dJLA 5-lj^l ^ (w^wJI I J^Jj .ibjjjfill ^kiJI JUPj o jJiLo IjjJI ^XsOJ jl ^AXJ 
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la-i Id?- 44^ ObL*A- s-I^?-! j%4t ^r^ij -jb^^l J £*a^- 

OUjjjj^JI 1 *j JJiuo ^Jl 4 P j^JIj adllj 4^ jL IjjJI ^diiJ 4ad?t4*LI OUjjjj^JI &+jS ^ c4jikil 

Ighe^ db^kj Objjjj-Jb al^JI ^dib* Cj%J^ll Jfl*il ja&J ObL*i-l dJUfc *-1^1 d*yj 

dd& OljjJI JiSfl L ^ ad?-lj Sji al^J \j?CJ jl j .^jJ IjjJI Olji 

4P j**j aljJI ^ jl dbjjJjJ C«juj c^Lwib^n Idfc ^Jj Jl 4b^JI 

^Idla^^M chain reaction *>LJLaa *>lpLb a j^?cd I Ob jy^JI Idi j .^JLp 4$U? j 

c4>! j^l IjjJI a I jj Jiw JjAtJI &J d?- a I jj .4b^JI J?-l^ ^£^?-^!l IjjJI <— ■ hji 

OkA^J 4?t»wJ blid%*> Jl I ^ ^a ^dP \ ^ I d4^\pbLjl ^^0 4>L*%L«j JL)b 1 dj^ 

.4$lk)l Jl b? cUJ^cdl O^Apldl 

alij Jl b^l Jolll i^^ljl^-bj L-Ojj>& ^bjlS^ J o-^O J^l J& djjdl OlaLJb ^!l ada jl 
^^Ip ad?ssil Ob^jJI L^kiLc: ^!l djdJI ^Ldll jb>tij I 4k^- Jja 5 .j^IacLoSM ja Ol jdP 

J&j \*lj& j^w 1 0 0,0 0 0 Jjjj 4l^P la-ij c^yLxIl dibJI o ^J-l <^Uj I 1 9 45 ^Ip J Lojjjdfc 
J Lada jjdfc £jlS^ ^bl d*j ^^Ijbj-b ^Ip ad?tdl Ob^f ^Jl Ig^kiLal ^^?-l dji 4d5 0~0 

alij J^>JI j- 4 0 y& \ C-w^ Jj .Lgjli jb>ti5^!l JjP J *a?w 40,000alij 

dib jl^wJb 4 Id?- aj>^ 4^^° M&&A Ly £j\ £JjA2 Jj& 4j^L?wS!l ja didJI 

I 4?fcwJ dJbij L^y^y} 4Lli)l J%P W^l ^bl Jud*JI iukdl 

• 4a^UJI JL?-S!I J)}) Ji? ^JJI 

4L^fljl dUi Lc L ^>- J>Pj «- i ^d J^j i< 'd<^b ^^i"l ^'^Ij 4lu^jl CJIT lilj 
U^vdjjjjfc 0 *ApLjj Jdd 4 OMpbjj' jj J ^?-dJI j-a OljiJI ^C ^ jJI La-5 40ljiJI j-o U J^La 

? jlSCa ^\j cJj ^1 J ^1 jbrbj 

4PJJ^ {}j>J LdP "Lj ^a^iJ ds^yta LjJ^ 4di^kj Obj^Jj^JI Cdfli?- dfi] 

.dildJ . 4AwJsi I ^ y— 4 4 j I ||%«^ j .y—widJ I I dA <— . a l^y d I 0^ ^ I 

.djjJI O^pidJI dad^Ukdl ObjjJjdJI ^lp J ^A?JJ dPbk^l ^ld?t^al 


106 


JJ^j *. jJ 4jl dJJ3 .4iL5^ Lie t jjJ^- c4L*£^b jj^JI jjJb*- t^JJI jl dJJi ^s0jij 
4*5 JjjJL J jaU j^p <sj^ <£y** cJlT li c$ ^-1 Lg-Jb*- ^aj <— ->bjjjj*JI 


^yLj ^aj ciblgJI 45lkll a jia LgJb^t Ju jL?-j o jJJI 4 ! *>b- <d!l jj]>- Jbt) .LjJ 4 jL$j V 4jj^j O^Uj 


. 0 ^ IaU ^ j b^ 0 y -I I d*^* 45 IJ2J I 0 »AA 


-Lju'il 

t- 

cJpjI ^jO'ljj UU j^adUll ^UkU^I 

£s^l?- js»d ( Jb aJUjJI ada cdJUi £«j .L^alJt^ujI jtdl ^ JfljlnJI 45lk ^Ulb j^%^5 


^jp ^5ld>j 4 *^-j£ Oi^uo Jw<^ ^jJI Ljl J^ dJJi twM-wJlj .4 jUJJ Lan£ I S 

0 JuJui S j5 ^Ijl^u*»I ^yuu cdJJJJ . jA*JI L^msju £* ^Jp 0^-1 131 0 ^jib o^ull lg*^Aj 


4?-j^ 4j^JJfil I 4*T j^-l 45lk)l fikXA J^buj .^UUiVl ^^Ip L^olPjlj lg~J 4j^5ld!l ^^Lp ^JxdJ 
<bU j£c ^ J c^^lp j>P j£dj SJlP Ojl^- oJufc J 44 .4?-j^ Jj*U 3 0-20 bjji 0j\y 

. 0 kXa s j I 4^j ^ 0 I L® »Aj I ^Jp b2j i3^\»*dwwk( yS I dJ U^ww^* I j. I jii^ ^ kX^sJ^w vj 4*L >*p 

. 4jj jJ I 4 Lap) I fij I ^ &ldu*>b *Aj I da JjiiP I ^Jav***) ^ I ^glp 4*1 I Jj ^ 4j I dii ^ 

jlo^LiJI sj^aJI j Sjl^t J j -dU3 jJ t Jl^k j^dJI J d^UtaU^I O^pLiJI OJiij 
I ta\A t Lj I 0 ^ ySJi 1 I 0 ^ il I 45 Li? ^ **^ .1 ^ ^ 1 ^ Ltafl taLj I d? C^WtaJ ^ ta ta^tata k J I 

c^jJ^JI ^ J jJ^ 5 6 0 ^1 (jv^- jjtaL^JI ^0 J j*Lo 5 6 4 j^dJI J c4J Ij J5^ ^Jj . J j^tJI 
^iJI jt^c^aJI OtaU-l jl ^1 jtabi j .45lk ^1 o^lil dddll Jb J j? LJj 


jyj kX5 j .cj45 jj lJJ^ j^dtajl jj cU-5 ^ jT ^Ip SL^sJJ 4 jUU 4jj jj+aS\ 45lkJI ^UJ 

J ysaj jJ\ o^lil Jiiij cJlT lil :Jb!l Jl>JI UU&3I JikiJI ola 

? JwdL^Jb j^wo-jJI diL^tavOwO (•& U i jf& 4 <ji 

jl Lwa>vil lilj J5" Jle J jJ^ 240 ^1 c4Jb J5" a^lil jj^ 4 j^JJI Juiij 

o>dJI oda $.LjI L^jtaU5 ^Jl ibS^JI ^Ldtaki c4**o 3 ojd JkUil I 45lkll cJ 15" j^JJI 

. 4 JU-I 4 hZ* ^y* f'j^r 5 000 yo J^bu U jAj 4 jJa JjJ^ Jj^U 40 0,000 
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[m 

4- 

» 


+ 0 + Mr 

tjijji* 


fyjji* 

3 ^jJa 

0>y*j aifc 

QJ 

4 

m 

-A 


fy-M* 


tjljjt* 


J JJJ^I Vsli? 

m 

-1- 

A 


+ ^ 



fj&j* 

4 ajJA 



O^UaJI jegsii 

.oUj^j 


oton 


■ 

Vi 



aJji3 ^ Jwo^SI aJia J^buj 

LSj . 4 uo 3 JSb>- Cj[a\j^- jiS 5 l^Jjj o y^P 
^aL^aJI jja j^jJI £bS" cJbil l*ba ^0}t 
\j*r £lbjk ^Uaij I J*5 jJ I^j I C-w>?xj 

l l *X^ Si lj l Ca*Wt-S" LwwJ Si l V_ ^ - “*’ ^ 1 

ji cC-JjJI lia JJj . jjiJI J SI) lfb-1-b c ^^- 
jp tLjj js&sii ^js> jpA fj\ jSsj 
oL?-Lo*uSII j cOljLb-JjMlj cOljL?t ,,,<? l iSII 
^aS j*Uj *V?-I ^\ j£j jij .4 jjjJI 
IjJ-sA® ^1 jjJI ^Lp cJb c$-L*£SI I o*xa jr ^L*j SI 1 ^ 1$.*»j .45liflJI 

.JjJusj SI ^j$\ 4 JSII aJia J*>b- <ju*JI i?j%* ^Jio Ja SLi-lj o^jSlI 4$lk) 
4 $L~« ^ j *uS Lbjl jl jAj J j*<iiAJ Lib- jjsll ^iJI J^a 3 cjSM j 

jb ycj SI c-^tj — ibla ibS^ ^JLp ^JJI 45lk)l jJla« — l^px^p 

cl^ij vkjd\j j .Igj LaJic ^11 aJuiil Igdilk Slj coyJdlj 4$yil IgJlb J) 


ULc ^*wwoLj pSttjj . 0 jAjj c^Lwm^ Ja u^jubljJI 4 $lk)lj SjiJI oJla Jiw diLc ^Jl cj^JJI cJii?- 

.jLjSII tj^-SlI ^^Lpj cjbjSlI ^^Lp SLi-l JlSwl ^<^r 

Gbl J& IgJWju Jjj£ ^1 4Jj*Jdl 4 jj^JI O^Ldlj 4b£!l aju& jl 

.5 Ob-j^ jbyubb- U-a j jbjSlI £« ^Lcj ^*U ^lp U^jLbLiJ 

j|[vP JLjSM jjl kbj ^1 c<Ujl co jLs, . .. 11 4£, j y*/2p- ^ c^lisull I JJ& 

0 1 ^ I *U I Slj I ^1^1. I 45 U 2 JJ - - -• < a tX^“ I ^ 0 Jjp ^ ^ b jpP***t\ I JA 
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43 ti? ja JJj! SljS jlj&d ZjCA t fiP m jyl y 4$JUp j& UU qJ?\*a j&j c^jjs^I ^UJUVI 

j J Jj^ J t£j? JlsJL} 6j>^3 i^Latf UJUP Ojj ^UJu t ^)t Jflrfln)! 

oAa ^b ^ do^j^ll gjju^JS a&kitl j.i ^j| ,4llk d)j^ (gy^ ^oD 

.%jjJI oI^UjuVI 


jajjJ jj 







jl Jlibj .1 9 8 6 Lwjjj (j Jjjj J^ bia ^jjdl O^U-I ijLi-l 

4b a ^l jTl^l 4Jg*«j ^U-UJI ^LJ ^ jJI ^U-j .4uo 40 — 3 0 o Jii ^j*L**> ^jjJI jyb 

j\s>\ tjl j^Sfl Jjy* j jji ja \j&- &Lkj £jJil J^-liil ^Lib 


Obj^icJI 4 jL 5 c^jjjJI Oljbt-iJ^fl LJbj- J jA Obj^iJ JjjJj*- Jju U *9 

.•bJLgJI S^-l ja j£ yr\£ j£i j c^LJ^II SL^- ^Js> &Jb Sjjk^- JSwj 4 j jjdl 

(oji ) ^U- 4 j IkJLo j co^jA^'AII <dJI ojiS ^ 4 ?- j! l^-j cJu 2 J , 4 jgg;H fldjfe *L£j 

.(jJJ... cOb jyjjJlj tOb jj jj \ Jl ) Idjfc J^-b o^j^-jil 4jjdJI Jjl OU~**i-l ^U- j Jj^II 

:4JbJI 4 j^I JljiUcj ^11 ObjlSCll ^ 4jlkL»j 4 JJI Sji Jl 0 IjLSVI c^c Jij 


cJpjjiJ i 1 1 S45 j*£yfe 1^ V j;» iyiiiJ ^ j pTjl £}J& Uj ^> 

Mj-sl Vj *M)* X> ^ VjyjVi ^ sji JiiS» ^ ;*i5j ^ Vj^ &j *#* 


• 6 1 : j*Jjj fijj**> {uwy ®v 



.ojJJI olji (J-LaM Xbuji 4$tkJI jijpch jljji J*>U- j*>LJI j* Ob> Jid 
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L*J5 *UJI 

O j^-\ ya oj^^M 4uJI (J oJiJI 4jj jJI JbjU-flJ t jl ^1 jOJ jl 2jj (,<ij I Ju!l 

OUa Jdte <jiaLJi)l blS^ 0~0 .ojJJI <UaIS\)I 4bl^JI o jA Jl 0 j**>b jiUJJ OiLs^ 4jliJI 

.oLi-l JljJg ^jJG* 4 j JO?- jl j^b <j-v^-L!l JU Jt*JI OjL^I IS ya 

OUa filij J 0~»0 cSjAJI J^-|g $0j^-jil 4bl^JI 4dlkJI ofl*^ 4Jbj4Jb y b^£0 

. jljj J*A^- j^L^wSfl ^ Y^l 


jM^I^ - 

L-j-Jo jj>a -J O J-?- Li-S^ >U 2,0 0 0 ^b&jl 0£ <UjiJI <LL^JL!I jl jpjfJlj U 
ci! Olj JJI igj£ ^jJljjJI Jjj ^Jl Ob jyj*JI <1)1$ cJJ y> b^S"i UT j .^Ijl^-b j 

4?-jU-l Objjj^JI SjL£ <Jj -^Jb^JI J^-lg 4 L*%L«£a 0*>lpb2j OlJt?-b ^ jib' bli&Jo 

^JgQ;? ij%J j .Uijl fl*b jJr\ ^jdl J iS^" (SJy 4%liOA Jjl ya 

4P j^j Objjj^jJI i! j . I J^- Ijy^ 4~a j Sj^vi jb>tAj ^!l O J^sj j J-vJ^oa Js-bS 4 £ j**j 

j j*U ^jl ^ jK«i—jS j jJj 1,000 Lajii 4JU?-I '<&\k 4ioJI jj£ Ow ?xj \j*r ^jS 

• 4jliJI ya ij?r 

OL?-jA!I ya {jv^ja 4*Qj ^1 cjjiJI ^U- 4 I 0 JI 4 JJ iijPCJ ^*iJI cjUJI Ojlj^- j 

• 5 Jb-J lJ j*1a ^ I j US I J g*Q j 
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...jbjtiJ VI ja iJlsJI y* cilf y* Jjo — 

.&cJoSn ja <LjLlo ^\jj \ o^ujj l j^dsA>\ jUJI <LLzS .j 
Ijia .jl ?JijyS "initial flash" "JjSl I ajia jj&j 

ol jJxp La JaS ^Ljj 4jjk«a J <Jaib ^Sf JaIS^ OIjl?-I J 

^UJiJI oL^cj) ^Lvo ja c^udl dJJi ja oljl oUa ^j 5I j^iwA^!l I3 aj 

jl Ijbr j>msJ 4jIju ju^ ^aiLlI cJS^JI jl Jj ojLi^fl jJ^-j .(4-g-gx la «*> S Jl?- j 

(3^!^ Lij J J*^*J V jbtifc Vl £$JA JA JmjJ 1)I J^L^wSfl 


^Uj^il . bji&tfpj \j&- 4#u*»!j &-L*# Jj ^UJi^n ^Ua^-I jJaJl 

Jaw <tf fej *yp JT Ifri j X* 
.aUjI ja &Lk* 


JiJ ^1 ^jI Uaji O j3j .^JLlI jl ij^l OlJt?-l J 4 aJu/i!I Ja*u£ 

iuyiJI &ikdl Jj .^J^a)l j ^L?-JI j a 4vUA oL?w ObJabj (.Jt\j?r J* & ^ajj^pt J 


. JSlUl 


. Jja*^«ib <uJj jia jL£ Ijl?- Sj>^ cjb>tii^l 


...jb*ii^l JJy — 

^jUll o ^!l d*i^ jJI Sjl ^J-l .4jjb o ^ Lgj $-1 ^Jlj 4 ^LaJI 4b^JI J j& 

4ilT a JS LgJ jb c<Ua JtTI Jj ^v<wuJI L^atJfe JJ & 4 jL£ J Jlj La ^Jl 

j^Uall ^LaJj^fl J3 j .ol>U jLS' 5 Jl 4 La JaS <ukiA J jl>^»-^J 4bUi)l alJJ 

4»jUll o ^11 J j y Ltwj t^k?tUI flJia Jj .j»MaJI 4wobtj 4blS j\i> Ijl j*p\ 4ijU!l o j£ 

.|j ^rljyf fej^vj^jpcj shock wavev*^^ 
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Jp Cttffljf LL~JJ\ Juu Laic oL^-l O jJ»S JOJ 

<Lr*S Ia«.|jj oi!U* ifj ;U*w jj\A 


...jbfc&Vl JA 6 JLy — 

J c r wv^jj jkjSfb &*jll ^JlLs^j flJia Jus- 

c^ll Jjcj\ US’ AjjJi JS cb^ LjI^a Ua*U &rj II ji?cj 31 .^CjlSLo Jjl 
^Uiil hjUi\ dj£j c^kiJI dJia ^ 1,5 Jju ^Js> .jktiiMl j £" y j$> 

. /• 1 Ja^aJI (Jia *L£ a Li- 1 X3 ^Js* \ *\£) .^bJI <jjlr I 1&U}\ 


...jl^iJ^I 13 Jbu - 

c*a~1 I s\ j^J I ^u*j' j b>tij I IgJj j ^ I ^k**> J ^k ^U- 4*a »Wal I 4?- ji I jU£ 

. 4P LwJ I ^ ^%«S^ 4 0 0 ^ 1 3 0 0 4 P^*»*j ^ i J^k j L?tiJj 1 1 *AA . 4j^ Li I I 

^ I ^ I X^lU 4^-1 ^J I ^a 1 l^J I Lcj . Jibj 4 j>j Li I o I ^ jv ctlli 3 lJ j+/3fc 
4j^d ^Lj j jkjSfl ^b^!l ab£l I ^1 4jji*JI 4S^ ^i-l a*X& J 

.^jli-l jS CJlT ^b^ll <1)1 ^gU- tjbtiiJ VI jS^ d b^b 


...jl%t6}y\ jaS^Ij 30 Jw ~ 

. <mJ I I ^k3 1 Ojvwwj c^lp* I ^1 4 j^L)1 I C*a£>j I LaJ^ 

...jb*iJ VI ^ JLu — 

I 1 2,0 0 0 ^ bSj I ^ I 1 yJ I jk3 4 ^j LwmI I 4j I I cJU^j toUli 
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Uj^vSsJl *UL&> 

^uol 

AjJ 1 


V- — ; 

j^r 

*OLo Jjj 1 

U jj^l 


^ jS> gaju JLi 

jp IgJkjij ; j>v£)^b ^ Jd a ^ Qjt Ujup £*^» oUjef 
oUjef oO ijj^VI oj&j .SjJdJ^jU-l ^Ja—JI 
.2taU&# OljJb l^UjI JjjJ? jP 4JU 


^AJjj .*bji-l j^jI^jjIjOJI ^IjLwJI J^-l 

jl p Idjj^ i Ikijb (XjLp LyX^J I *,, Lj jJ I 

Igj'b jSCo ojfaj j^kill J^LjJ <L£jLa 1 I <uL?^wJI 
jl Lcj J (4*Oa blib L^Jg^o ) 

Jo- OU*~J>- j j» Jj&j 4*Jdl bliiJI flO 

• ^gj£r\ J ^Js> I OliLk Jl J) J3 IgJ Id 

9 I 2 J Ad c^j^j^l ^Jp bliiJI dA& JgiL*j b)l J*d^ 
^UjJI 

Aiid Ja£& j Lbbl 0 ULJ 2 JI 

.jibJI ^btj I J 4*Jdl bliJI OoAb 


SjJJI <£*ftAI V *J$I 

tLoL?- La-bl j-o ^L*_Jj^!l Ijlj* j >j ^ v 1 

4jji b$jA OU*vwJ>-j O b jj&j I j OUjjJJO j 


Jl J */2) 4-jJLp O 

bMi-b &*A^ 4 ! j^j JLJ^I OU^wwJ-l flJufc J/v^tJ* AjSj .4-J liJI J p«S^ 2 0 0,000 

b^i^l 1 l J&" lil^l <JmJ ^tX^" \ l I tXjfe L><*»>«>lJ A— d^ . pw^t A l 4-J I 

pi Jllfl^l ^bb jLS cdJJJJ .40lii)l JL^-^!l ^glp jjJj 4 m^ Obi OjJt?- Jl Aiid t4JLoLJI 

.lA^- ajJfi?- jOJb 4*Jdl OU~*J-l 

S jJiLa 4ib^kj dJJi jlT s-l 4^-1 oblSCll JIp <bjjJI oljb>tij^!l \ ^bui^M yyt j 

^LjI Lib ^Jl ^11 J^sj^fl oL?c^ jl 

5 jAj p»ll&s£j <bLS co^lil 4JLP *£> j~*i ^Uo^M jl OU.wwi^i -1 flJia O-l ^ *Ij\j 

<UL9jJI 4 wJI Jl ^Jb £jl5^ p^U^JI lijfc J^O .<W ijfi jPjfaj ^Jl obji-l jl OljiJb 

0 4^-jb>- 4ib Jaj ^ojJI J I Xj JJ& <.olJ"l O^lxuol I i I j \ c4»*l^-l O j£ Add .4*i?tJJ 

.4J&-*)! C-«^l^i**>^l 4JJ)|^ ^ I C^jjLtodl A^J bj 1^ I jJt |JL» 


114 



.vSJljOi Ji Ji kill l^li I jji-jjjil 'Jlljj 

iij yjOi ^ dj oijuUi j sji Oi*. i& VJ«* 


: otsS* 

✓ 




. 3 :Lvo S 


OjJ^O 


jjJJI did Ijl JuLbj 1.000 Ua ^k$ J 4 jUAJ ^bcd^fl duUj 

^ ^jd^l J ^UdJI JS" i&uJI ^y-Sfl Jalj*JI 


jl d^ j*»*ol Jl ^L 




^Uj 31 .jktij ^!l ik ii jp *UjI jrui J d jjdJI did jl ^Jp jy\j jjUj j 

d* 2 2j <1 6j <1 3 d*u Jp 4jjUI o ^!l d° &yuil 5 j*kil 4*ioSl I ad$J Jj^ycj jjjJI did jl 


i ja jii i^jd> d^Uj us" . ji jJi ^jp jjSn j ciji^ij caxJuj 1 4?-jjji j jj*~ 


c^dil ji5j cdl^-l Jj^-j c yuJI j Idfl3 ; Jiw d*j Ud j^kj diJi^l Obi ijk^Vl j udfljjjdlj 

*j L oz£ O^il cUajI i.O^fLi-1 dda Jj jl d^U* cJbikl 4jkt^"^?l j <.|%-fl*JI j 

J Obi Ja^l Ol d*u t ^kj dSj .^dol Jl ^b I o jdP d° 1 \jRj Sjii J^k>- 

JjUaJI OljktiJl jP i^-Ldl jlk?-Sfl j-\S"l d?-l c^dll tjUaj^M 

^\ jj I (£jj ^UJb I jP ^yo JuJ I Jp £bla SjdS <U jJ *ijjA\ JjLidl j- 0 I ) iwU^-jjJU^JI 

tj^kcdl jt^i-l Jl £dil jLAll J 'jp-s J (^jJLjJI (£jj d^jjU^I jSlkJ d* 


. O jidl «wwm^- lij I SjjT ill Ob I jkk^M jLa!I Ida j .dli-lj cjt-k^JI j 

I 1^ «ili ^ . U»P b Ia I^j I t k j?^ m ^gk^KM^ ^ ^d I c 1^ ii I di) S d?tj^ 

(^ didd jj fldft ojdll Id dvj ^°d* dl d^ Uka Ulc cfllj-l d 


. Jbu j 4Jbwo <dJI 0 ^a jtS" j 
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c^Ukll J oljJJI JS'bj j^JI J OljdJI j*dd> d-b Id cOljdJI j dU~*?" 1^\ ^ 

dL*P J o2yr^ \ OljdJI O U jj\S\JI ^ldk-^1 2 j£ jj* jnS* I j*J dljj U jl US' .*111 oljS o jdjj 
i3dL?- oljS ^U* 4kU**j jjj^k jp <u U p ISUj .OU jjJaJIj 


. ^ Uw^ 1 1^ s 

^J^-i-^JojS' 4jL/2^-ljJ CjlUlIj cdj^Jlj C<U^?- jl ^jJI Uj^J jtf^tdo JS' ^}j*i 4£$ljJI Jj 
jlS^I J ^Ikdl 4 P^J J bilko ^Ul ^Ssij jl Uj .oljJJI ja d^So 

Ida J c*£*JI Jl 4 ^-l^-b I j^*dj i 19 cdJJS J I jj^ dS Ijj S' IS I j .5 jJJI <l1p jjJJaj ^d!l 

.j*ad^- j uvkj^l o^v. j-° lUa ^ 1 1 jd&pl lilk ji 1 

d o Uj I ^ liflul 1 1 dA^ . <o cJ Jk I ^ IkjJ 1 1 dA ^ b>»d*£ ^ Umj ^ I c d-b S 

^ikJ Uij 4-Jp j^%Ur ^d!l (jpljdJI ^S ^JJ £ j^il OljJJI Obj-Jbjf ja SjS JS' d-w>?tj 

J^lkjj cod?-lj SjS jJ& jP Od?txU OUuUal y>S!l ^bsxjj .Ohs' 4P cJaJjj jl <jyto 

.oUuUaJI 5 da ^dp Uajl iljj cj ^S\lb Ui yw eolj L?-^Se!l cdadib US' j .IgdSlkj 


jUtij^fl d*j jSCo JS' J oj^ull oU~Jrl J ijSo ji jSCc ^ ? ^IkJI Ida J cJa^ cjSvJ j 
.a^U Jl OljdJI dda cJ j?c& c^^Uaib CJ jSi* j! yb SjdJI CJ JS' di ^JaaJI 

cdilj^ dl jJ JS' J I dJJS ."^^Uail" J&jk j& ^UftJI Idft Jdo jl ^*Jb Jw>?t^il ja jl 

.4jUJJ fiJPJW j JjA '& L^JwJ d?-jj cOljS ja c<UtJj ^ ^dJI s-l jQ JI j 

e-US' IS Ij ? C-J I J j^j jl j£j? Ja ? oljJJI jj^ll ^ j?” ji Jo jl ^JJI cl) SI 

jjJo SjS 4 j Ij c^^-Sf I OljJJI jjdj dtljS SjS 4 jLS cUd?-j OljJJI J j£a dU^?- jl dfl^u 


?^y-Vl OljdJI J jtS^J ^1 cOljJJI 4Pj jP doJb^cj ^ ^11 cdlpU^ Ol jS Jaj ?ISU 
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! 4»J bl I 4 J JwtoO *)I I ^jP 1 LJp ^^y>l 1 0 j I a ^P 4J^ t ^Jp bo 2 <JJJ I j j ^ t bu^ JQ I 1 j \^ 

^LPj Igj I j I J&CJ ^Ji^3 1 0 j 1 a Vl ^P 4J^ J**J* I ^a ^bo ^ l l) ^ ii I CJ* Ij D 1 ^S"* cjj ^ I a ] 

?la*l?t£ j*>Lol ^1 

? ^U^JI J J& ^Jl OljLJI OUjJjjj Jjlxa cJa^ 

?*X?t£0 jl ^Ip OljDl OUjJjjJ JA <sJ&-\j Oji jJj J0JUJ ^ till 


? OljJJI <jy JLfij^M 

OljJJI OljjJjjj jb JjiJI ^c]g L I j%P ^o jl c&bLJI 4 L*o^M JJuj 

. 0 j I a V I ^p 4l^ j***o l^AS"* ^bo »U 1 lj I 

jP ijj^il ^a a La oljAJI ObjJjjj <ju J 2 & U&~ \j Sji jb al&P^I ^m2j Jj* tbu*^ 

cojl^^M ^P *0 ^J»mJ*I ^a oji ^)! biiXs^ laj^ ^l^J 4*jb OljLl GjIa^M 

:4JbJI 4L*>Sn jaJJI Jjjiy 

?SjJJI a La I ^jJI jaj oj\^y\ jP ijj^il ^a OljJJI ^1 
? SjJJI aLa Jl?- jj ^lojJI jl^o ^1 

?Ol jJJI U*j>P jP 0 jJJI aL* ^jJI bo 

? i jj-Jj SjjJI d jja ^y*-SM OljAJI I ill 

I o^j L. 1 Oj Li I j&J \y I bwwJL “ ^ —*P yj U y£* 2 c4.J —w»o*^ I 0 J— a ^P I 

SjJJI dJia bto oU~w*i-l dJia ^?cj AjI cuPj liUJi tU<ajl Obw^- 

b^ o j»a j-»*0 j] ^3 La jl Lj ? oL-wm^-I oLa ^L)l 

? Qjl I ^a o j jJ I o iXa (3 b 4 b li! I 4?t^ I ^p jJ I 

Qjj jll flj jJI l ) ^ Lpbo*xi 4 j j^il olj jJI ^*^’1 L?b £-Ip^^M ^1 bJ <.a1s6 J 1 oLa wLP 

tJwolS" j%pLj *yr ^ I Jjr<PUij jl Jl^J j^a?- ^ ^1 oljJdJ cJa^SsS Jbkb ^Ipal^a 

isL^fli lj I lj c^bM^?-^! Ij c«-li I j J^JIj cj^jSflj cObLJIj cOb ljjji-lj tjJJI jl 

J fljj Jill j jl jiCc L^J j^a?- V ^Jl oljJJI dJia ^lj ?Olj jJI JA J^j 

.4^ jL^L*JJ t^JJ J j i-lpa^M l)| ^ 4j»J^ Jj2 OLm? fi*XP ^o 4 j j^o ^a l^j I 
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Igj I :<Jbu 4 JUI JjS <lIp j^u Lcl tjll y6\ JjJb*- l^S^t J 4ill *yrj jl&lj 

. 1 4 : J^J! s^... I jtej tU£ j^Jbt Lja&ilj 
^Js> ^jbUij cdljJ c4jL^ 0 Ol^lil (j OljJJI (wwJjJ jJ^il d\ 

.Olj*iJI jj* J j£a ^ua <j OljjJI Jj* £ j^ll di!i *Uj lyb ^j .OljAJI £A j^j j cOljAJI 

Jlj U cdJJi j*>.d^a”l^Jp <—^j^^a Olji ^a <UjJji ^jlo o^L^Jo ^lp c.A*j U*9j 

jJSi *US j t4^cJI A^Uail &*~j bta OljJJI ad& C-ju^ Jp)" J jib Lk?- ^JiL j ^b jl <bliCab 

tS^lj^lj c^jSI Ju^j jj! jaA l iJia Jir jJj ."^Laib IgJbMju ^j?-jll ^bJI j$p ^IkJI 


?oik^i IJ^ «.ia> ? j^Ji *ir Jdij 

J j& ^Jl cSjJJI ^U- jl Lyb' ob^JI Ida texJUP JS^ J d^a d*j S^a Ulj Jlflj 

la JjJJI dU! jSf 4 J jiL*» la jl .^Laib 2j j£o Igjli ^ J J& jl cjjSsJI J ^ J>£ jl ^ J£" 

l^Jiw OJl?sjI jl "^Laib" OUJ dS S y&lkll a da jl cdUi la J5" ^ja j*p^!I ^JIp cjjdibu Ijllj 
c^*>LJI dip y\ dUI ^ ^JliS Up cJai^sj jJ "lbi-lj 4 ! jlil"4Jl <JU-I 

^ 4 ' 4 ll i| kiiiiil iiJI fllsT of 4 j ^ '^- ^aJI Jl ji jJ)> 

'&? j*».i«sJU c)^ ^Li c»a-«(j ^ j * ~t lit 'jli c«».«Htj 

.258 !o ^Lll fljj^i ^ ^yujikili ^ ll 1 U j ^Jl 




jJ iaall bLjiJj’ 

J&- j j ^L?-S!l jl^- 5 ^3 j^iaLJ O ibjJai 4 *jjI I j^JI jl jjkJI 4>j]a5 jl 

fljlft^J \JJ .jUjJIj ^L4 ^1 j£ oJuy 4»^lai LgJ £ Jl JUl &b jJbJI Jl oc ^ 4kwJ~a l^J jT 
U I Jub jSvJ j ifrL^JI oIs^UaUJ <L?~ js> ^lj^ olO SLJ-I jl 4»JaJI 

&LijJI jjjjljll <J ^Jjj jj£3l jl^ • J^"j <JJI Jj J^l j ^L?-Sfl jL?- O ^Ul 
S j^jJj oiuO* tilk 4-j j jl IgJ V jjlaJI & Jai j . JU2 j <G jklail j!UM *>b ja 

. ^*Aj J^Lall ^ fla OLjLSsJJ 4 JJ I jb>- J 

Jb-I^ll laJu& oJU)l ibVl jl Jl4 I^^UjI &IT j* 41 J 2 JI oJufc sJl^r j&Jti Ujup JaaJUj 
J lp Jliaj . 4 J-I jsP ObSlS3l J <Ua I Jubu jsS^I 4 J-I Objl^JI J aj?-jll Jjl^-I jt^W 2 ^ c I *Uj 
O ksjSfl *.lj?-b ^jijljll fljufc JS jl £>ksOj &UJU j^ijl ^a JSj Saj^-j* Ol jjJI dJUi 

a I jfi j^jo Jjl&u j&\ j~\ cO> y JS j ^-1 jlUil JSaj^a l^ii oljJJI ajia jl *il IgJp £aJbil 

Jl 4*oL*^- Jjjl*a j OLlI <J Ja^aj J JwoXj b^bM J OlcJ ^fl j Obj JJ\SI 4 m*>LoI 

. 4*wba >Xa 

. jOa) I j j ii I b i^j l3 ji^sj < 0 JaJ 1 0 <aa ^S’ I j >XmaJ L^wjj Lwwo j IS* Jj I ^ </?*<! 1 1 j I 

4^jl IjjJt CwtJUb I c^Uail 

^Jl j 4»^aJI oUS^WI Jl SJjcuwa £*obll j jijl J jiUil SiJ£ Sjj+Aj 4>JaUI 0 JJfc O 

IJ^ J LgJ Ja?- j 4>JaJI jjL ^iJI 0^-1 j <.Ujj*y\ 5 jUai-l Jl L&j 

jl?- 4 jL^ <ubS^ J <JaJjll j . jJjjl^ j-JjLib <ulji ^ ^IjjSlI Ju^I ^ j j*X^ jjfc ^t-WI 
&LT 5jjJ Jp ^1 o^L&pI JljPJu dJUi ^fjuj ijbuj iGb*^ 4 JUI JJ iuJL^I 4 J-I oLjLSOI 
.Uikil OljjjcJI OjJ^>- fi-L^-Sfl ju j^ajJI J Jj^J cJ^"lj j^a 4 J-I Olbl^JI 

*)I I Lakia *)! J&- aj ^ j ^ Jsjj ^ ^ JJ $ I »bwU*j jl jj I J I $-lp ^ I I jj& j I 

4 I jla^ 5 JjLj " ^tjkJI C^LAa"" jt-wob ub Jlp ^J^l ^b^JI jl L*^sjj jA JIjspU 

VoUil ^J^jJI I 4 J bu£- jl AjijlaJI jl ^Jl aJL^woS? I j^a Ju*u!l 2j?- JJ <uJj ^Jjl^ oliljtel 

.4ijIaJI jLij J ol jo jJUJu J^Jol 
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5 jb jjkJI ibwoSlI ^LwoLil ^j^il a jjka (JWI 0^ l)^ J 

Jji j jjjjla Jyol Oj ii-l ^i*ll J & J c<ub5" J a^S"3 lilt liA j .^ojJ t j jy: ^JsjJJ 

. j^-^I I Jaj I*X^-Ij 4*pIj^ 

• 4w$Jp 4 jC'& 4m£Jj I jJ I I ^1 O ^ I 4 m*wJj I jP Aj^j J} 3 J 

.S^a JjSf 5 Li- 1 4 jLS" jp j>~d& ^b*jl <3 Ulc JJx& 4^l3JI jl ( 1 

..L^l (JV cA^iii 4lwwo "jjjgvil 4^1^- OLlI" j S ^^3 ^P*4 ^ J ( 2 

4P*0* U j^SvP oJ^-lj 4*$^ s-L^-Sfl <Jab£ bJ oy <^l y**e&>\ Obji^- O^b^wJI jl (3 

. jjJfi^ii I 4 jIsj 

. 4 I 3*® I I a tfvl b ^ 

I Jbf J ^1^1 jjP jjSUJI : Sl^-I 

.4uo jLla3 ? 8 J*$ S*L?-j 4lP ObiJ l^U^b 4^-1 oLjIS^Ij oL^-I jl jjk3!l ZjJgj 

CU 5 ^’ 4ib^l 4^-1 Otbt^JI ^Ijjl ju^l (J ,1 J jl SJ^-lj 4?- 4bb J 

i . ? di!3 c-Ju o! 4 1 i !3Ui$ *A*$ J$ J^JI I jut jtT 131 j ?c r w5"j ; vJI j JiwJI 

JjVl ^lp a ^ I 4P cJfi3 IjJ I ^Jwws^bbl I a i4& jib I ^ w 4b**>*^ I a Jjt Js, 4>b>-^ I 4 I 

^1 O J? 4liM a*XA jl 4^iaJI ^ ^j^-jil (3i ^ <^ S ^-^- , * (J j 

jsP jl jb>- jyb ^1 dlibA o>^tI jl l) ^ buJaJI Jfc cuP j LaJi?- j 

ixj I^aSI J*4 O bV£- \ oJia jl 4t^liJI y-T ^^ ju: cUklS UdS ij 5 ^3 jd i \J L^J I ^1 

cuaid 4»^kJI aJia .4 jI jJ^JI O^^UaII &J 0 j£ JaJa^sj* jl ^1 j 0j^ 

^-^IjjJI <jy l^dll j^wol ^0 ^P jJ I j^sij.Oli^Uall 4 j>- 4lP J!>P 

. 5 jl I 


SLpl iaiil4j oL4l 

^•J^liil j C JJ^ 4bS^ ab^l I *4 1 ^j-JjLiJ <Jb*x?t4 ^ 

jlTj .Iji^- ^ww^y j* 5-L?-Sll 0 ^ cJir ^Jlj a j^aP oJblwo cJlS^ ^1 4wJbJI 

Jl J JjP^ ^ j& cJlT ^Jl "^Liikll jJjxll" 4^1i5 jyb cuP Jljj U iilijT ^.Uil 
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j 4$^Ualb jl la^Uaj 

4yajJI O^IU-I iibj&j .4^ blj-a I 

y\&*i J&a ^ b&P 1 I * AA J> 1 ji^*l 1 l »j l^ 

JjljOiil jJL^J j ^LaJaJI Ov^Lyai o' 

4jyJI oLlpi^ll ala oLi)f j .Oj_^-l £*l 
&jb>- £*gj JO-« ^o jL?tjJI j #*-> (jj£ cJLT 
*lp j j^Ui j^o jj 4JL 4 * b $ ^1 p ^-oj-^l 

J jl ^ a!I Iji~~o *>Uii jlk^l 
. dJUb (j j^uii 

^ jjJI ^a j ^^"1 5 ^alk iiba cJlS" j 

c.«o jAl I ^lii*P^f 1 1 <Aa ^1 ^LJ I dw.^Lwo jH- 3 ^_gt_U 1 J 
ja j Jjy U-i j^-l s-^Ji olll ^ jS3j <d *>Lta ojl^sjI j 
^ jJI j <0 *Hjn 3 J^U-I ub jJI ^Lwol jj <ub>- pZj 2 jjJI jl 
<Jdl ^1 oj^l (j j .aJLp <u JbOJJ ^^tJJI ^^JLp 

c4>?- j\p no* 1*1 jp- s jbiwJi s cj ir ~^i y Si i ju^i" <010^ ^ijji^ iy*>ig- 

j^P dl!i j aJ *.b>- U 4^w? ^AP obSsil <JaJb Jsid Oljjuo -Uj ol jjkJI cuOl ^Ssi j 

Jla!" : Jb U5^ Ol^tjl ^bb jyuob j4^sJb j cj^uob j*j^ 1 jPil s.Lg-S!l jllp Laly?- 1 ^11 dbl^tjSlI j^Jg 

jp j^*$i jdi jig j , 45 i j sij-i ji ij-i ^iy i jb jjiiJi *-ip^i ^~^i 
^>P ^JbJI jSsij cj^uob IgJI ^1 vd*SI 4taSfl Ju^ 4byg oJil &yx$\£j jjkJI 41^ 

jrS\ I la Jia ^ll^uol <Jb!bj cy^-l <-*£ Ji <u ^JJI JJbcJI cuJl j-°jil 

. *~Jb ^UJb* 


t)b 4b La! I AjjkJI OlJ[ J jj^*»b j*jj! |«4 
e-ljjrljijlg jp "V-jjp gl^a ^UbJ y-l iljil" 
4jijk> |^Lpd Jb!b j 4?t^-lj Ojl^ 

.j>s!l 


J jLj ja Jj Alexander Oparin jjjb jl ^JLp J^j^I ^Ua^-Vl jlT Jii! 

jl Ciisy J j^JI ObJ^ J o J jJP bbtjl ^>!"lj cJ4j^!I 0 j^ll J SlJ-l Ju^l ^j*py* 

jl jia^lj ^ jJJI J-»H!b Ol libul j c^^U^ll 4j?" ^1 j* ^b*jl lj-l jjP ^Ijl I 
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(j 4oika cbj^o 'fasJb J-CAJ jl" : Oj\jC 

I ^ jjkil I o 1^0 c.LUaJ I ^b ^oLj ^ . 4 0 I fa Jl 2j 

^1 ^ ^ >b>t ^jP" ^ 00^^ 4^1** o ^£»iJI 4»w*iJj J^ifiJI ^ 

^fjryH\ J>L>*£3l Jui j-a 0?Hj-g-^l J -SLi-l J-^l 

Oljb Ob jA/vdl O*?- 19 53 4uo jJULa ^gbbuo 

OljUibJu* £^jj JL^-jJI ^-^lil J (jjir I ^^^Ladl J 4Jw*-*«a 
^b Jw^a^sj jl ^Ikuol j c 4$lk)b j *X?-I j jl^a 4*o^£ 



. ObJ j^jJI ^ r ~$' y (j J^-Jb ^Jl 4*uaSll j^U^-Sfl j^i^y 
P U^I i^\ 4o^a o jk^- Ol jjuUI Olb* 4>jAtail 0 Sjt CJ j^S> I j 

i 0?tJI J 4a*X^U*il iljll jSf Iglii OJ la jbj~o j 
I C ^ * J^Wwfcj I i^C?P b* 1 ^ 0 ^ 1 ^ 1 

47 . 4ik-*A!l Ol j^wJI (j JuS^blb Oj JOiJI 

i 4^*JI J l^«Jbtiu*>l ^1 iljll jb jl 4~bi jILo ^ks^l fajje O^ Zjte j 

4 ^ .jlajJI oflJLa ^j^-l CJlT ^1^11 44*4?- J&C 

IgJjlj 44*4^-! oJlfej cjoiib Jij£ji\ j jA !l 4lk jj~J JjljJI Lftl yrl ^1 o jbtJI £>*?- Os-bj 

j^j^SLw aj*o jLa J JbJI j^aII Jv^ljJbl J ^Ua^-Sfl Jeffrey Bada bb <^4*?- 

:^>b la J lil I *1?- ^ I jJ I 4?- jxl I 0 1 3 I 4b£ O b s bs? ^b 19 9 8 4w*o 0 \ j***j Jlila 

fafiS j 4^b>-l IgJ Jl 4 ji 4lyiAa 4?- 1 jj 4^|JU LS" US^ Ujla j jjjOJI j ji!l ^ jj j?6 

49 ."^Sl^loU 


Jijbjf jJO^jf ^a Jii) 
4(jl^ (£ J-^b 

jyJS Jl J-s^jsAJ la lj^-f ^1 
.al^-l J*^f 


jjkjujy 411^1 oy^i 

I tXgi ^ I OlJI ^ J j?- Jjo; oJ IT Jjjjb 4. baO L^o oJ IS^ I 4J bJ I 4 ^/ 3 a \ I 

■ I ^jkJI 4Jjli ^Js> 4jI IjS^-I ^JaJ j L^ip 4 ^JaJ ^JaJI Lj^ J jl^a ^1 4 ) o> ^ 


^ ^^11 «4^J 4j ImwwO I faj^Ai I Ij I cJ ^ I 4^t»JJ O J^kj I (j Id Jj I ^ fi-b ^ I 

^IjJ *^l ^Jol ola-wol ^*^11 obSsil ^t»wal ^a »/3*> 4Ld yA ^lo^^l l*ijfc ^jl ^b 

. "^yuJaJI oL«b^II 
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J^kll flb£ 4a«.^oj S ji J^SJ ObjlSsJI Aa 1*0 A+U«J I jl 

JjSlI jl9 4woj%ill Ob Jb ja £b^ll j* £>k$ >S Jbll J~~o cL^bl Jb I ^*l£ j OjJaJI 

,J uyuj^o s-byil ^1 ^$1 USba ^>1^1 ^Jbj Ij^vAj cSL^-I Jii bUI £^u*j j*u!I <j ^voSlI 

<-^131 IJl^I Jjb- (Jl jlT t (j! jTb j-° flb^fl jjkj* jl o Jl& .j*uSI 

<u ^lil j dJJi pisj Jir <ob jjjjb j cjjk^U ^LwojS" "^jJaSI ol^tb^fl" j£j; *)! 

j# j *. Jb ^Jb ^Jall £jb*jl OljOS j^Ob i lilt" U " ^IjjSn Ju^I " <ubT 

50 r^jik 11 


iijUVja# 

ob?-l j ? 4jb>sj^n OljOeJI a ju* JjJ&CL+i cJtT b^T c£^ j 

^wJ *L?-I jllp iijloV j ci3jlo^ Jo a j^aP 0^fb?-j j»o a ^iLvo cr 0 jlTil Si bbuol Jlj^JI I JUfc 
Jl^Sii s ^jSj by&ii? oijos *L?-Sn j! air oIjj~*j jjjjb jb oUj j^ip 
jl$ 4 jIp^I e ^***^- j coJUb?- I (Jl oil Ju?- JJu *>L?- OljbeJI a Jl& CoTI y Uir j &b>-*AJI 
oU?-l ^rvP 4JUil jb*bSll Jjljjl ^JbdU lgj*^!jl£ &?tb ja OlO Ol$lj^)l 

^1 4jjJI JA ^OlS IgJL^I jbi-l jl ^1 ^ J^l" <ubT J 4£>LO 4tal jjb ^Ifipl j 

£1 j^ll Oy Ij5 a I ^j . 51 ^-^l j ujJ-l Oy 5-HI jl J jjJI ^1 5 Jo^oa 4j 11I objlTil 

»>»)^? i 4 ^i^j ^i ^ ^ i i i ^ ^j)ia i ^ cJ*xi»o ^A-.v. ,, r ' i 

oli jsp 4Jl"j)uJ2ll 4Jl"cJU? IJlTaj ljS\ Jl oLiyaJI JlAbb ibLiJI 

.OjJl^-I ^JbJI jJaj j jyb jl oJ6l£ 


#\ jji\ oi i^kii j a^jbM 

j jill oLJ^ \&j4?r I j ^1 ^b^TiJI o%^il ^Ul jjllbl ^li> 

(." bj^ \ 4wJ Jjl jJI'O C-i \j& U jl jj-l La j-wl o-bO- 4 j ^ li) I j^Lwo J 

j^Jb J^bJI Ibaj c^tJaJI ebb?- jyb <d jS\ ^bA b^IaJI oJia 

ol jikJI oJiaj c^jJilall 4jb?o^n oljbcJI dJUb O jjJ- L~o jl 4 jIj j Ol jik J j^a?- <j 

. oL?J3 ^ylj^ll ^Leuuo^fl Jlk?- 4?sb jl OlpUbjA! j^ydl lil OJii 
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ol/jdl ^Ijj dj&\ £oj» J*a ob Jlal 

(£j*> OlJ ^ ju*Jl Ol jJhfi} O j*z*i\ ^1! Ojbcsil oJLft jf j$£< Ol IjikJI o JUb Jj\ j$ 0(j)I 
&U3 jiff jIm^i j[ jip^m j ojj*a)Ij .j^iij joijij 6jjij» ouJb 
.y I jj Ol IjikJI jSj a^\J6\ &U3 J UsB jujl Jl Sjj* all Uf i^^JaJI 


j j I jJ I ^1 o£ sk^-Sfl jjkJI jp ^i\jj oJljla &J 2 JI 
jd\ $ Juki I j 5.L?-Sll ^jJ Zsyrj - 11 o>-wJ-| c^^S^WI j ^UipS II jl J^aijJL 4 j j la ; 1 1 
Oljjju O jJ^- jl 4 jIj j Ol jJtfc O jJl^- jyb ^!l jl ^gk> ji £%JI ... ^U-l j JuSOl jl jiSMj 

^Jp JSoJ yi J^ll ol ykll jl jAj ULfe~ LJlp Ilka 4 ?-Ijji *Uo)!l lJufc jSlij cObJ-l J) J 
^ Ls I I ^ jJJ 3 c^wvwo^ . ^ b ** ^«a ^ o *<0 13 1 3 5 -L j I ^«Ip J«a 1^ ^ 1^ I 

c^^JLo jj>\ <d <jj£j jl j bL3k jlT U^a jl jOp ^ij^r jy^ ^1 j 4-tkJU $ Jbka DNAJI 

J^Ua^-Sfl B.G.Ranganathan jbbl&lj.^.o jibJI L £P jyu oJUJI 44 JJ-I oJufcj 

iJLtUroL^ljtJp 

Jjyb ^3 j^P j j Ij^U *il OJti- j jj-kll j £jI joJI j yb*a)b 4 jI jjJI ol jA kSI jl"' 

J Ijj^ jl Ol jikll jl O^tSI 4abJI j^jLa^-l oJia jl .Jl^p-Sfl j^j>4 

.JjjA jrS> jl I jU^ lil jj^j jl <J Ju^I Jifl^dl ^-wJt-l ^J^yljOP j^Ju ^1 jl U j^kJI Oljl^-I 
JU-I (Jl <£$}i jl J^*^l (\A jijiOJ Jl ^ ^'^ w0 J jj^P ^1 

52 /' S Jb jjJ® jjP 1 jl jl l# jj*k Jl 
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jyl^sAJ 4 jJ-I 4*JI <j;$p 4jIj j 5 jik Sj ?- j ^jJI Jl oO i <bSf *A*$ J*ja?- U 

cJU?- ^1 ol jikJI a jia jl ^j£j I ciU^U-l ol jikll jjO oxyl oJUJI JialjjJI j .^-1 

^Z jtj o*?- ^L?-Sn JIp jybJI A~jp%i iLvo j I ^ La &j J^-l 4wj jjl jJI j^a *.L?-Sn jjiaxi L^> 

4U>>M j& jLJ^fl ^ir aL^[P\ 4jIjjJI 5 J 6 b 1 1 JliLA J ) jL-^-Sfl c-J-pl J jiiLa-a 

LaJp oO^a olTjUll jybll Oli 4 jIjjJI Ol jikll ^w2j jl Jl^-lj ( jS\£ (jLbj^JI 

Jails La J l^- jJ o j jl jjj La jjJy ^yuJall oL^j^II oil Lai aJUp jwixl 

^£*0 jjkJI oL>P jl ^1 jl j^£ ^ Jblbj jyjj I ^ Olsljspl 

.&JI OJl£ ji*L?-Sfl 

Ja^jil OUU-ljf OlSjJUOJ jSf ■ : ol L**AI 0%*W 

4»Jai L£*PJb ^Jl Ola jj jluwJI j* ^\ O jJi^- ^Jip JIp JJ^ J**iSl ol y*?e&>\ j^ju 

i ^-*^1 j*a*JI j^a L^ja^y OlO ^IjjSfl <JoJb£ j* £J-I OtjlS^I jl ^-Jb 4 J 2 JI a j^i t jjkJI 

4aJL^I ^IjjVlo aJL^o jJ I oJl^j j j^JI j jyr^-T ^>5 (Jl jl j^^ail ^-1 jplSOl jyw 

iJia ^Jp blwwol j . jyuJI ju^lll oUa Jjycuo I ^jJI Jj^txll l*ia jl$ 4 J 2 JI j cs-L^Sfl 

. s-L^-^l J ^PjJI ^ I c3 y£&- S jfa l)I \p& J Olil^jl aJULJ I p I Sj ?’ J «-Ip^^I 

4 loll J IgjSl JlwSfl J (J^-l j^JI 4 T jO Lli^ oLjIS" j Jlii ^Js* 

OLfl^ oli OLjIT j jPjfijb jl 4<Jl^-l jj Jl jOlb cJ \ji- j 5-lil J 4 jU OldjJiii oJlS^ 

0 li p£ 1 0 j-a J j j! oJ U?- 1 j j oJ IT 4 1 o! I J Igj ^1 o?- 1 jjJ I j jjJal I ^ aZ’ JLLa 

jJi iajj 4 U oJJ^jl ASIpL 4La« jl oli Oj^-> Sjsi J COiLp O 4w^Lni^!l 

."^L^ll oLiJbM"^wol oIIaJ^I oLjLSOI oJua Js * jjkJI Slp^ 
OO-j Igj I Jy ^ 4j?yi jbll oU^-Sfl J oJilp J3 ” ^e«*ip\ oUJLi-l" oJia jl p ^lj 

01 ^vull j-aO I p\ jl O^f jlS^j cOljLllb Jj ju*)Ub jJjSj 6jpZ ^\p\j^ ^jyS' ^l^pb 

:4jLT J40&M oJui jp jjjjb jvyj c4io^il 
^Jp U Sj^ J oJitp Ji oj^aII 4 J-I ObjlS^I oJia j jl Jy ^ 0 % lil" 

53 . "objii-l j-aO ol ^105" I La^j?- J ^Jp JJ^ j^^-l j ... j^jSfl 
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iji jjksJI bjaj jlOJ I ^Uf £uU 
Otfiltfl jf <juj 0}L>OJ! dJLA 
IgiiOdj oL>cJ O >j^Js> JLi 4*M 
jf^f iJUft bj£i of &j* 
olj kjjte V-H 
of <Jp I U*£M oJla 

.43 4^1 ObSl^JI ^ ! ijif 



jijjb JuTv- 

^Jlp jl j j^ll j jOP ^wobll j jiJI lAsflaa Jua lo- oj^ ObJib j Ob jA?~ CO^J-I 
IgJp l 3 I ^ ^1 ol oxJl Ji j " aJLaj^II JlSCjSl I jl oUl^-l " oi^J jJl ^1 

<jl O j^c O Igpl^i I olOtC c-L^-Sfl jl jr° jj~J Jjl jJI <uSjS£ jlT La J^\P Obji^-I 

. Sjj^? Jb^l JIp j Sbti ^?-^JI 

JiU^I W.Ager Derek ^j\j di bjjo & jjjIjJI S^p 0-1 iiii-l ai# j$j%pI Jij 

ol ^vs^II ^Jp ^Ha^JI 

OP Lw?^ I ^ I ^1 jj *)I I ^£j£w*a ^lp 5-1 ^wd 4 UIS 4 *?- OblT ^glp I -k . I bi^Oa j I 

oliiy^l jJULJ Ji\ ^\ Js> jjiyJI j laj^ La^-lj £JU-I oJiaj c&LoSslI ol Lwa^tiJ 

54 • b*-t jdf 5 jjloil 

IJifej .oUaJ^II JlSwSU ^-j ^1 jj^ Sb*$ &IS" *L?-S!I U cos ol^vsbl jl ^1 
jj^iai Jo-jJI jwjiJI jSf 4 $jU 4 J-I Obl^JI oJufe jjT JIp jou iJufcj cbufc jjjjb oIp^I la <j~£p 

JO jj^Oa *L?-I ilp O &L&M a ju&j cliSjJli* jj^Ji jl jvaa O- <d jj^J jl j Sb>t$ jpl^ 

: Jyj ^ jJI Douglas Futuyma U jj^ 

Lai tL^-Slli C^L^-Sf I }j?r J ^JbJI b^ (J jlJbLd jlj^jj jl jla J^ia jjlajl J ( jli-l jj 
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IfejjlaJ 4^x3 o L^J I ^1 ji j\ 6jj*0 J^TI 4k..,.;, 1 1 4?- j ^Ip 3 L?t3 O^- j 

JSCjJI 4k l£^ 6jj*pj j Sb*i O ^k J& cJlS^ jl j c^j^ll (j l^xiLw o jl ^1 jj I j^P 

55 . 4k- 1 OtulS^I aJjfe Jiw ^b*jl Uj2 e-^i JSy k*£ JjiP j IgJ o j$ ja 

c jjj£jj J^wi j^*?-l jkj^ll 4?-j ^^Ip ob*S O ^k Ji5 4k- 1 ObjlSvJI jl ol 

■ cM Jj ^ ^ < 4 Px^j j IT US" jjkxl I j*wJ J Jjk- I ^1 jj J \*p I j I ^ I 


duy\ 

^okl I Ja ^Jj (. jLJ^n ^a jjkJI 4j^k3 j^o^k jStiixU 4?- j^kil £**kl j*aI j"* dj 

i j^^twJI ^^klil <J oklp ^ ybb 4^Ji ly OtblS^ I jjkw LiJ <Jk-l jlwJ^II jb 4*u jjl jJI 

J*>k- 4*^JI JlSwSfl j£*j syj 4^kJI j £uo ju*>k 5 — 4 JuS ol*b jjkxil oj%ij 
: j b^J ^ I J^k> 4*LiP 4»wwOj ^3 bs£ 4*Jj I ^3 b^ ^Ikk | tip ^ I Ja Cmm?* ^ Ji I 

. <j*> I jUij I — 1 

• y 2 

. J I ^A — 3 

c<yy^\ SjS ^ I j "* ' I I ^%»wo I JU-I jl~j*>U ^Ip*^I I ^glp j^kx! I filp^ jJLki 

I iOktj^M C^wwj 1 ^ t 4flix^l ^ j^l ^l^j I j^a ^ ^jC CO*k cjLSjkil oJA 

Jl3j^> ^jjJUI ^tkjj-vJlj Charles Oxnard ^jLw^jl^jU^jj^jjdl "JS' Lal^-I 

^1 jjl^JI lJufc jl o^bbl ^ JIp ^»jj^!l tUJp j$S\ ja Ua^T jSolly Zuckerman jU ^ lj 

56 . jLJ^fb S^ib 4l 4d^P ^ jjiil JA jk jik« ^Il^aU 

4SlS^ ^Jj C jLJ^fl jl "ja j&” ^wol ju*J jjljJI Ju$ j^o jikj Ojjk-I ^ 4k- ^il j 

jj^ Jjl^JI j cOj-^-l ^ jj J-A I jj-kj jsS"l ^^-1 jjLSsJI ^ -^1 "j-0 " Jl J-?-l j-a 

I Jia Jiw Syr j ^Jlp IJuTb j JJj^ 4^kj-LJI ^IjjSlI 4-^1^- 1 ol j_?t^tjdl 

£^^!l 0 Jjfc jy ^J^kf klj ^1 j j^f I ^1 C^Xji ^ 4j*)I ^Lk’ tJ jib j cjli- 1 ^jjkxl I J jjJrl 
jj\a c^wJ jl ^fej j^ijj^JI j jPil jjkxll 4j»jkj SIp^ J^-l Igj ^jj^l jj^ixll ^ 4Jlk-l oJufc j .4PJbkil 
57 ."S^^AAa Jj Olibkl ^Ukiw j^wjLo J l oJcuil UwJLwJI jl" Ernest Mayer 
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S l>l& JfJJ ^ 
(3^ 4(ji**t> VI <U jisj 

Jb- Sy j CJj Ol dJA 
c# 

6<X& ^4 £ jd)l J 

IjJlj U uyijjljJI £}\3 4dg4^l 
4k*>i I jj p^jjasj U^LmOA 

flift (J* 

^11 oL*JJI ^iUJIj 

^Jiji aJL^ I ^Astljl Jju*j 

olj)M ow ^ j5ir J p- 
•*»j 



jl ) ojJ-l ^ ^d ^a j c. >LJ>I jIj*aJI J jL?tj ^LLwmLwo JLlAj 

id Lwwwm' I 4 »*bLJ I ^Ci^J «Ad I ^ I I ^*fcw w*J LwO ^A^A _ I ^0 ^A — ^VvvwLj IA^*A ^A 

j Oi?- j ji j^jA j j-a^LjLa yy j cJjJ-l jl C*^Jl Ol s-UJp La J^- j ^J! 

C-wJolp *Xd y jA ^o ^1 jj I Sy j jA dll 3 y ^A^llj . 5 8 <UiajJI SjnaII j*Ji5 j j 4Al^ ^jS^lal 

j^wjLwoj^^a j j^wwwJlJjJjLJ j^wUjiLo yy (ji 42 Lj*L?- Oljsd y-?~ 

59 .(J U-l JLJ^I) 

jJI !U*il oIa ^Ul j IJbr Uajl^I JjT ^jip cuxJI oidUoT^I aIaj 

Stephen Jay Gould jJjT ^ ji~*o ^Aj IgJUo Jb-I JjiLi jjkJI J jjjjb hj& 

l^yb La ^jldjlfe l*ab>- j Ol ^Jp j ^La^-Sfl 
5 J^a?- 1 3 la j)3l cAjj^ojJ I <U&-\ jJti oJitP ^d jLJ^fb ^\y I cJlS" 131" 

ju UjliU s-l^ri Jup dJJ3 ^^^1 j c Ij^^rpu L^wj jl^-I aj \ ^)l ? jlwJ^II Ju^l 

60 ."L^wj U-i 4» jjkj 4d^\p 4»l Jl LjJ^U- J^>JI o^JI 
j it^J^ j i-y 0 ^'! i^J^ ^"Ul j jLJ^I jp jl SjL*JI 

. ^Jp JJ ^ I Jl JjUvw^j I La (jLw** I y "^ I «/? > ^ ^ ^d I jjLSOI ^«a y *A ^ ^jJ 
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*UI ya 4uo 1 5 oUi Oyi-I ^ Ol I yyda Aibtjl ^iliajijJI jLa y-lj ^ 'jjUI ^yl ^ J 

jy iLaaa 4 LJL 0 &l ij?r j Jl J»py *^j ^->1 /i« 11 jjlp J jLa?-l£" ^yJUJI ajS" y <d jl UJb 

. jj^isJI ^yy jjl^ <U jT jy ^ jJb ptoJI ^ytel j jUJ VI oy j f yi!b 4^~jJI oLjL^JI 


£jj dUdS" j c vJp Lau*j ^yJI & ydl L^i ^yl 43 yuJU j^L?- J jd?- <JiJb jLa y>-lj ^13 

4ld Jl JxuJ ^ySI j 4wJbJI ^jjill JoUZj jLa y>-l j J jJp- <-***?- j .^JbJI JjlkJ ^jb»- L&*Uj ^yll 4$ yd I 

J>b J jjJr\ 43 b- J ^1 Jjp4 j 4ybcpVl ? >Jli 5-lp-Sfl yU- U^Jj j .s-byiJI j sUo^SsJI ^yjp 4jOLa 


4wol^-lj JffljiM J*L5 Jj*J-l ya gji-l lj-fc J ■(•■^^ jLifij j£ 43yil 

Jl£ liLbu jLay-l j cAg^aj j jLJ VI jjb> ^Jp ljp-1 j (^yUbJI LJ I j*ww*^cJI jl jyuiJI j 4 **oLJI 

US" J jjJr\ J ojp-Sfl S^lil oUfe 

Jju JP jbuUuoVl jl jUI *bdVl ^Jlp Jl zhl) CUc j&\ ^jjA Jl Jl 4 /^ ^jWI j* Ul&y I J UP " 
jpjll syJU U eyor- j&jJ){?- jr jl Ji4 Ol yvcdl ^k^ol y jLJ VI ^ijb Jfflyuol ( y^- j 
6 1 . "J^-l j j I J &jUadl jl S^Uail OLj yill Jyb jl JztAj <b I jjkJI 4 j»J2jj 
yp O^jblb jrfUl J^y J*3 jp ^y^pl j Lc I VI CUw*J jLjVl jjJffJ 4ddJlil 4yai!l jl jil 

. 4j1%USs 1 I O I y> I y?*> Js^ V I 


ji 1 uyJI j4(9l IjJI VflsJI 

ja ^IjJI ^yuUI Iua ^y>- j ^S" yfc j ^\ ^al jy*J& j£ jp*j & I ^lc jwu j^kiSI jl 
tbl ^Js> jUyib ^1 j ^llai bjP^ jv^JI ^y** J^ J -l)^ VI J jl jv^ll J 5-1 ywO ^%wwv^Sm1 I 

c J-^I I I jj6j c ^Ujiaa 0 jj </? > juJI <uSUu JfljLwJ La ya ^m^xaII gj.»/?lli . j L c2j V I 4jU^ jj jv^il 
J iyfjll jluy VI jS " jA Jl JSUaj 4jb^S" OljUal Jl 4SwiJI J o^y»-jil b Vi- 1 JjJ? jP 

j^a I jdlkAi jl j cul^UoVl j^a aU^U) J^j j I fl^pja 

C g-j) </3 1 1 cJ^AC I 0 } • b U^ j ^1 1 l ^ ^»Uo V I I *AA kX^J j 1 </3 J V I jA 

jS" y Jl Jj^jJI Ijyl V ^y^Slb jl c<d^-b ^ji^ll V 5j^ill j cLaLc ^JJia <U?-b jl (j\ 

kXj wLwJ I ^ J I I »XA 4 iff »>») ly j 1 </3 ) V I ^kjffVk^<> g- J I j c ^5" La V I Uwa I ^a j l^ cj 1 «i<ff > V I 

jjill J ^JlMI ^JbJI <up jjyu UfeJia Jl bt^ljj bb>- jLuyVl Uia j jS" Jl &U3l cWJaJI 
Ja La I jja3 Ij ^^jJjI ju ^dll ob^JI Jl I jja^ I c<d *>ywy>tjj jl I j 
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J jp- ^ J *bball IkXA jl ? jSfl Igj jJ> ^yJlS" ojj^all J b>-j^jj *bL^ ^ lj 

Jb J j^^JLl 4uo 10 0 Jua oljy OjJbu j j £ jUI j j*oJU^il Jljla j .J^ll 
Jl ^^1 Sjbj oj-tJ^bll bob Jl ^^*-1 5 jo I jjail j Igj jy jA IS^ Sjj^ *-LL^ 

Jl x5lbl cl jj Sjj^aJI s-bL^ <L?-b jo i?j £ob J^5 JLac ^^»*bl cpj ^»x!l ob^JI 

.(4o~*j£) .ibySlI 4j*>b5 j»jy IgJ jJ> ^Jl a jj^all Lot ^bySfl 4 jLj AJjcijiJbJI $ jj^all j jS^ 

^Iaj*^I 1 Xo^b l^j j ^ j^»jill»i) I I ^b^ $ Sj ^A J ' ^ JwwO *Xo b*o ^ c^bco! ^La^ 

J^jC *^I J^\J^ j^jl ^ lb I I kAA ^ ^ b*J ^1 1 ^ 4 0 bj SI l l^w*w^t4J I O^J) </3 1 1 ^A l </? ) ^ 

^j*kJ ^b^ll bci >b 5 jj^all JjT Jl xdU^I c^U^l^" Ajlisi ^IkA^uob *^II <u*oLo jj**^aJI a<XALXo 

Sjj^ J^bb jl I*AjI j^c SIj c Jjj X*]fiS LgjlT jkXJ X^?-I^ilj bojbo jkXy ajj*^ail X,jil^t5 t vi 

j j£j jlj Jy*i ojjjiJbJI jl L^ol^JI Igj j£j ^Jl 5 jj*^aJli cjbb SII ir^ 1^3 j& ^1 o jj*^AJ bAbia 
Jk^JSj J o kXb I j g-ltfk/gl l l JA J I J^»*j ^ J l jJ l *Aj La . I^j lb *2 jo I s-j^" .Aibjj ^ I c-^jJ I bi> j bo 
*15 X5^*JI J Aj^jil jjjijikll jb ^A*^l n^Oj^l ^1 j c^5^Uaib <^**^1 *^5 J^5 jo 5 jj*al\ 

laS c Jjjijibl jP*dl jl^JLI IkAA l^Jwj bi CUdil j ^ Ol jjJI C^u^-I ^1 Xd^bao J^wJ 

? jbJI jo (ju^l 5.^0 Jw^ OljJJI ba^ I Jifc J jj^J6 

b*bi JyJI ^iikir XS^U^ib jo I JbbO' Jjl jb>- j^Jg.j jl Jb**otJ^wkJ> I j-o jl Lo-SsJ jil 


c^ji*^ll ^1 X^wwjJb j^J? 5-^MkJ I ^ c^5 ^ L/?l b I >X^A j! 1 ja l^j j£j I a^j)»/3l 1^ 

jiSli jii^j jiSli jl j»w^ xbwol b j XkJjkk^all Ol?-^ll Jbb^b ^jib 4k?-jl^-l J^Slli 

obj-^ll oJufc Jjjpcj ^jjij ^Jl j xJU-IjJI jiSlI ^1 L^Ui j obj-^LI oJia ^ojhj Iaj jjy ^11 j 

^wJI jS^ c jbyS^ «-bl UJLo Ju^sj LAj c^ll (Jl 4 jL O l jbl Jl 4 jJm 2 Jl 

. ^j^-**o O Jl Xkjb^^JI OljbSIl OkXA Jjjb ^jib ^til J 

J?-b jl ^1 c^j-bJI ^lol jA \j£" Oj»*^aJI ^lol Jiio ^bl jl ^1 XkUAkiJI XOdLil jOj s-\jP ? I J^? j 

^A5b joLk^SIl jt^i Ibfc ^a Jfi^l J xJb s-Lbj^aJI oJlS^ U^o Oj^all ^Jlp- jj^yt ^1 

^ I c ^Aa*w*a ^ g ^ I I ^ b**o *- -^ \ 1 1 jP 1 I I kXA ^ c I xifi*kO I 1^*%^ *^I I 

xlab kXjcP ^kXbo jl^" xboljj ^bl J^b Oj^aJI ^ j £*k*a (jalJ jj j^j ^jbJI 

. ^tll J^"b jibU OwWill l)I j^i x^-ball ^bojbJ ^buk t ^I I 
X^wkuib jS' jj c-^JJI j*jL 5 b>tbjljj>bl J- J 1 j^ 2^JJ b* ji ijbsb I Oo*L?tJL*ol LbOoj 
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I j } • U Ifl j 1^ I y*p V I ^^py I J j)<i<q^JJ I L^ V^ L^ Ld <p </?A 1 

^£j~o C~~J O j^ilJ 4woLm^- 4J jj&\ J JU*»jil Jl ^La*oVI 6j^\j O J^all Ju^t^J 

U>- ' jJ I o tXjt ^ Li I ^/ujusJ I y I e^ysb JS" y ^y ^ • ^tj L^ I V^ L^ 1 a ^ bj 

Jj y 4£j~^all Oj^all oj^rli .AjijJxJI ji*>U JJ*a!l siiJI ci! j*^l J^jJI ^ jl^aJbhil 

&wJta 4?-j^ jljlflS jl jijjJ^ll yw o jXpj ^jJI Oj^aJI jj& jlj JuV OlT jjjl J~*^-l 

V 4ij*jLjl ji Vli tc-LfiJI J jJI 4 jUj j zA~& 4)j^ixJI jiVl 4JUtuJ ^ jJI O j^ill L yp jJI ^a 

J LiLuo I i I c ^£jl I ji j VI jl «-U^ j^al I ^o £i L j^ jj& 0 IS" I *b I Ju^t^ol I &yyr I J jl*> jJL*J 

ylpr (j\ j£j jlj . jVI j jLJ VI jb>- Uw Jl*3j *yy y ^ fl IUa j jj^ jft US" Oj^all 

^j-vS" \Ly JUfe jSsi j jOjjxJI jiVlj jv*JI 4$2j ^yP j fe-jJj Ljy ^\ JIS" UyP jLJ VI Xx+p 
:L**& I JUUi .^ypy L y jyuj j*p Jl j £wJI Uob>- <JaJl^- <Jai& 
^ I ^ I j ^niitJ b ^P I I ^1 

jjJall ol j^l Jl ^JUwj jl Li j?- yy ^IjiVl ^ftljil ^Uil l*ift <AaLmIj j ^tll J^l^ ^*^il ^y 

? A^jil jjAjil 4 ^sjIj ^*£j jl 5 j^jLI jiU-M wJI ^L^il jl 
jtil (jl jyJI j jiVlj <Jflj Vl J S^^-jil 4^-1 tUaP-Sfl y 4a^Uil 4 jL^S 3I Ol j UsVld 

^U- c-cS" JS jj«p Jl ^jb^Ssil 5 jLiVI J 'j£ LaS Jl p ^d jl ^Jli 

Lft jjJ* ol V j^VI I X^j AAy?" JLa c4j 1 5-U^^il jl ^Ujjj^l 5-bj»jil jl tL^VI 

^»ilffi^i'M*j ^p l ^ ^ ii 2 j I ^ tX^y* <U V T I I ^ ^ I ^ jj ^ I |^ i wj ^ »b I 1 2 ^y ^ I ^ 

? ^JL4sll ^ikJI I j-fc J* cUaj I jl jil jl jvP Jl 4?-L^-l jj^ ^UJI j ^.mJI j jUajVI 
^ jyJI Jl V 4j%-*^-l 1%-JbJI 4lil <uJb>- ^JJI C J^JI VI U ^JlaAI ^liaJI Uia jl 
lUa jl U^?-.dIiS y X*j\ y U-i j^SsaJJ ^til Jl ^b?u V j jiSlI J} p*j V j j^a-j 

y jJI jjl jJI y&i jJJ jJ 4wMa^il bMi-l jl oUaP-SlI J^joll ^1 Jl Syj V ^J^ll ^liaJI 

. xLu/VI oUfe Jip ^bU-VI jp S^lil y JT Ju^l jl j^Jaj 
jUa^l ^laa^J ^1 y ix£io ol^uwauo S^U5 c 4^-UJI aaj&-\ oUa ^Ul LU^Ssij jl jLJ VI 
<Uj yy*j jl jLJ VI Jl*3 jl^si\yyi\ S jJ uh jl jlVl J^jlj c(^byVl ) ^%-w^ oLjIS^JI 

. 4*1 1 ^^cJib ^ ^xS I 0 Aa 0 -Uj>cj j 0 ^ 
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4 jOU $JLiiP 

od*!! 4taSfl £o L^aSLj ^£*Uj jjbJb 4*£^“l ^kJI L^ycuol JjJ 

oLlT &IS3 (jjjl&ll jybll ^Ijju I SsS lsdj \ Lw? ycuol j c^wJUJI jl^I^aJI SlJ-l J^b jjJbdJ La ^Sv3 

^ I 4 J b&J I J l^v>w0 I ^ j b I 4 I ^ ^ ^ 1 \ ^ 4^1&J I 0 *AA l^J I ^P >Xj I ^ ■' I I 

O’pu ^Jl 4»^I&Jb oOJI ^^UtJI Sj ci! c^-^wJI IJigJ c^t jbll ^rvP SL^dU OliiJl^-l 
OPol ^Jl j ^tjUl jP ^^?-l Ob^k5 O^b I U-^ jl Jj*y j i Jii*JI j fJbJI ^a 4*^2$l~o 
Olo-Sll 4£?-l j J ^kJI oJia *lib ^Js- ^^tP jl jol £iLa j£l j .Oj^JI £ y> j^j^l dl ^Sju 
. *Li*ll j ^Ull ^Js> ^jpJ* 45 b 4»^kJj 4ii5 ^\ j <uojJ y ^yaaJI iiUaj od*il 

oJiaj clgjp ,Ji^l 4*jU^ Soap I&jLpI j iu^JaJI oigJ OlgJU j 4 *y J j^SJ c^^wJI j 

4wj jjIjJI jou j ^^opI ^fbpjl ^^Hl ^iib iLa^a Jj 4olil 4wojJill ^b 45 b Lajs^ii* j^t ol^A-l 

.4uJflili O^-jJI ^^li I ju j&il 

Richard Lewontin <ju jJ^ jLi^j Jyb IS c&bLJI SM~k OlgJdl aJu* JjjW bL?J j 

jjkJI 4» ^Ia5 0^ jw jJJI ail ya j& j ^jlijLfc 4*ob- ^ JJIj Otui-I ^Jp <jC^"bJI ^4ol 

: ^ip Jj>-j Lola 4~J5 j-cajj 

jA Igj LkLjjl j 40 111 4LwJUb J~JI jlc^fl lJu& j LaJLo L^j ^Iw^o tL^b yojj J c4)^llb jjJj jpv" 
.cOJ^Laj ^JbJI ap|^5 J^j J .jlbJI J^AiiaJI 4^U 40 U ol jySiJ UJU^SJ ^ JJ I 

4^U ol jySij ObuSlI J^J ^ jJLJi^JI LuP^ <--^0 jtb 4»^lib ^jllall ULclj 

oljwHJ jl l*bl j£j; ^6 4dlka Zpx*p Ip^p^p 4»^lll <jj£ij cUUp y ^1 ^fcljlall 

62 "Ol^Vl i^lj Jl jtfj ol L^y\ 

J<*J j i 5-UWI 5-^J^J 40 HI 4i^%UJb ^^pVl i^lJj^Ilj 4 jUp jjjl i yS*J OUiSJl 0 Ja oj 

4 J-I jsP ^1^11 jlj 0 v-***JI I J^lj c o 0 Li I j^P 5-^J ^iba ^1 45 1 4»jlaJI oJia obt^l o*>1p 
jj^jJI j OliljjJI j g-bwwQ^I I j JJ 3 lg ILT 4jLLx ^ I ^1 jJ *il yja 0^ ^ iljil J '*r~r* i 

Js> I ^ ^jjl ^U-ljJI J jpcAi \p-hj ^ I Oww^J jLwJ^II j*p - j J J jbjwSf I j ol jO^-l j 

LaLc ^li^P^II I Ja ol l>llj .JpIj^I J Js-jS\j I ^lall^ 4^J? J^lj^ ®^^l 

ol I Jl# I *)! " ^iljiaSf 4o jl^- ^1 jT jp o^l-bt I^SIjU jjljJI ol i jJWI j J^JI J^l j$ 

."Ol^?-Sfl 4£?-l j (Jl ol 4^J^I oljwfljj 

4H?LJI 44J^-l ol 4i JuV 4»^U jsP Jpj ^"J 0^ ^H^^l J^l Sp& ^l^lajj Ol-wJl ^ J 

y}\p~ ^1 J Jp~ J^j 4Jib^ o^5 jyb OJi^-j 4 J-I obiSJl oj 

. 0 ^ 4 I JliSj ^JjJI JJ* J5" yip- ^JJI jjiJliil ^^UJI 4 UI J& ^jli^-l iJiaj cl^J 


133 









liiildlllkU* 


(3 2 :3yJI) 
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. S 6 j S 5 jUgrix3.il >1 9 9 8 Jjl jjj«£j j y.j^ 1 i4~jLjSII t_*x^ll . jj^JI ja j jS" < j^Ls .uij j . 1 

. 6 3 j 6 2 jU?ri./ill >19 8 2 ^UjU jb ciijjjjj t( jjxw jv?- 4jJplj j® ji~uj 4?aiij ) j^ jJI j^jUi j*ax£ t^jUUJ ^S”ja j axu a J-b . 2 

.241 iAsJLfi >1992 tiOjjS* jjjI jl J ) :dl *^Lj 'i? ttL^-S/lj t jj^JI t(j»~?-jli ^l&l ^1 t5jjj ‘ ^ 

.13 8 Ipxjufi > 1 9 8 0 > 1 3 8 jJt*3l cijUj-flil il^l c’jjiasJI ,j ^Lj-S o'Aab" t j j~~J . jUl . 4 

.18 5 teiiup ?-jj ctl./iflll jl j«xl cL» ji jv^jslj . 5 

. 1 7 9 j 17 8 jU?ri./ill cals' j-5j cJja ttl./iflll jUil jjl jbjVl J-b ■ I jj^JI t jU jj .4j I • 6 

.18 6 AAxjLfi t (^j^U-jU ttUAflll jl j~jI cli jj cr£j > lj . 7 

. 8 7 feiiL*0 >1 9 9 3 jljjj?- lyjji c4-*jLjSII k_«x£JI c jj^JI cJjVl dj*}Uil jjjlijJI jj ? ( juj . 8 

.121 Iniufl >1 9 8 8 jL~J I Jjy 1 n-~s£li ^UjU jl i cj^jJI jtjjUi j& .jJLo j i~~» ' . 9 

. 7 6 5?ti^ >1 9 9 5 ti^tiLa 4?s»j t ^xlJlj if-LkU ?lj jb ijjljjJjS” c^AJI Jj?-j j£ <ujki*3l j ^ail oliL«sS , l ca~^j ei-S" t jj^ilj jjlliM iyjj j~* • 1 0 

. 1 3 j 1 2 Ol^ri./ili > 1 9 9 8 t jJu Jlj AP'UaJJ jb cdjjjjj c jj^JI j^ iUil jp L^-jJj-JI <ju Ij3 i^aJ&I <J a£ :4*«JaJI j Ji c jjxj j J^jla • 1 1 

.^j Jufli > 1 9 8 2 c j-iJIj i^LlaJU i<cal?- jl i i.^J>yi\ j j^JI jj (Jjj .1 2 

. 6 2 ipxJLfi >19 91 cij-jl^" :(_^jjL c4fiji^ - l tljj l* ijJUJI j <dJI c jj~?- jl?- . 1 3 

. 6 2 fefjufl >19 91 :(_^jjl» tljj U j?u <UJI t jj~?- jl?- . 1 4 

. 6 2 4?ut*0 <19 91 L4~*t\y>r jL ciLOJ - 1 «J jj U j?ti ^jJWIj ^JUI t jj~?" • 1 5 

. 7 texjup c^j^UjIj Lwil tOj JJI . ji— j»o— C~a . 1 6 

. 5 3 4?fcfl*^ <1 9 9 5 C(_£j^U«jIj ^j^jjl?-^ A./ie\\ t \jj la clijj Jv^JjIj . 1 7 

. 6 2 4?ti^ <19 91 t<u«j|j?- r^jli tljj la j?J >dil t jj~?- jl?- . 1 8 

. 5 2 t&xiufl <19 9 5 t(^j*A~jlj (_j~jjl?-jj .cLjidJI tljj la tljjj . 1 9 

. 1 4 4 j 143 jU?ri>/jll <1 9 9 8 Jjl jj^-iJ / yj&\ c<u«(Lj , ^I t j j^il j i~~> ' j jS” t jv^JLs Jj .20 

.12 8 tetjLP <1 9 6 7 jl iT / J-Ijla (L?- ji jj^xU (J~UJ jJaLala J^Jtl AjyUil jJi . Jlj ApUsJI jl J c^Uja^l jjj Ifil I ^yA/LoA- t jl»~9 JjLisjj . 2 1 
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